





YOU CAN STEP UP PRODUCTION 
...minimize losses...and add saleability to 
your finished products with... | 


.. REPUBLIC WIRE 


ientlaitances 
CORPORATION — 


GENERAL OFFICES:--CLEVELAND, OHIO 
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If there is one reason which, above all others, makes it good business to standard- 
ize on YOUNGSTOWN Wire it is the uniformity with which you will get the 


wire you specify. 


-++Once you tell YOUNGSTOWN that a shipment of wire is exactly meeting 
your needs, you can go into production without worrying. The next shipment and 
every later one will accurately match up. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 
General Offices - ‘ - YOUNGSTOWN, OHIO 


Tubular Products; Sheets; Plates; Tin Plate; Bars; Rods; 


Wire; Nails; Conduit; Unions; Tie Plates and Spikes. weACTu, 
Sy S 
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32 Sizes of Tungsten Wire 
Finer Than the Human Hair ¢ 


In the manufacture of Mazda Lamps of various wattage, 32 different sizes 
of tungsten wire are drawn finer than the size of the human hair. Under 
such conditions, only the highest grade of tungsten wire can be used to 
produce lamps which will give dependable, efficient service. The same high 
quality of tungsten used for this exacting work is available as the basic 
ingredient of Carboloy cemented carbide dies. To users of Carboloy dies 
this is a further assurance of maximum life, highest efficiency and lowest 


cost per piece produced through carbide dies. 


CARBOLOY COMPANY, INc¢. 


2985 E. Jefferson Avenue, Detroit, Michigan 
Chicago Philadelphia Newark Cleveland Pittsburgh 


’ 
Authorized Distributors: Hartley Wire Die Co., Waterbury, Conn. Canada: Canadian General Electric Co., Ltd., Toronto. 


CARBOLOY crreuson cus 


REG, U.S, PAT. OFF. 
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An Invitation is Extended to YOU to Become a Member of 


The Wire Association 


ANNUAL DUES $10.00 PER YEAR 
A MEMBERSHIP ENTITLES YOU TO THE FOLLOWING: 


The assistance of other members of the Association in solving pro- 
duction questions. 


Meetings with men engaged in problems similar to your own and the 
exchange of ideas. 


Participation in technical sessions and discussions and admission to 
the annual meetings. 


The services of the Association information and research facilities. 


A subscription to WIRE & WIRE PRODUCTS—the official publi- 


cation of the organization. 


A copy of the Annual Buyers Guide and Year Book of the Wire As- 
sociation. 


Fill out the membership application blank below and send it in im- 
mediately. 


THE WIRE ASSOCIATION 
17 East 42nd Street, New York, N. Y. 
The undersigned hereby applies for membership in the Wire Association, and 


agrees to be governed by the Charter and By-Laws of the Society and to further its 
objects as laid down therein. 


Name . 
Address 
Nature of Business 
Name of organization with which applicant is affiliated and official title or 


occupation: 
Name 


Address 
Applicant’s Title or Occupation 
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COLD HEADING WIRE 
BRIGHT, ANNEALED . 
GALVANIZED | 








WHEELING STEEL CORPORATION 
WHEELING, West Va. 
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“HUDCO” PRODUCTS... 
Specially Processed Copper Wire... 


a a Electrolytic and Oxygen Free a a 4 


WIRE--- 


ESPECIALLY MADE 
FOR METALLIZING 


Pure Lead 
Lead Alloy 
Pure Zinc 
Zinc Alloy! 
Copper 

Tin 

High Brass 
Low Brass 
Solder Wire 
Cadmium 


Nickel Silver 
(10%, 18%, 30%) 


Aluminum 
Monel Metal 
Phosphor Bronze 
Pure Nickel 


Commercial Bronze 


ano & & 








“HUDCO” 
High Conductivity 
Electric Wire 


+ + + 


BRUSH WIRES, 
CRIMP and STRAIGHT 
Brass, Steel, Nickel Silver, 


Copper and Phosphor Bronze 
+ + + 


TINSEL LAHNS 


Silver Plated Copper, 
False Gold and Copper 
++ + 


METALLIC FIBRE FOR 
PACKING PURPOSES 


Copper, Bronze, Zinc, 
Lead and Aluminum 


ao & & 


FINE BARE WIRES 
High Brass 
Low Brass 
Zine 99.99-+- and 
High Tensile Zinc 
Commercial Bronze 
Phosphor Bronze 
Pure Tin 
Lead 
Antimonial Lead 


Cadmium 


Nickel Silver, 10%, 18% 
and 30% 


Silver Plated Copper 
False Gold and 
Special Brass and 
Bronze Alloys to 
Specification 

















Winco Leakproof Enameled Wire 


and enameled wires in all Standard and Special Covering a & A 








Made to meet the most exacting requirements A A A 


THE WINSTED DIVISION OF HUDSON WIRE COMPANY, WINSTED, CONN. 











We can serve you quickly and economically. 
Send in your specifications for a quotation. 


HUDSON WIRE COMPANY 


Ossining, N. Y. 


Estab. 1902 Successors ROYLE & AKIN Estab. 1902 











? CYCLONE Furnaces are proving that 
this new method of heating is far out in 
front. 


The motor industry in Detroit, 


The brass and copper mills of 
England, 


Implement manufacturers of the 
Midwest, 


Tool companies of the East, 


: Oil equipment industry of the 
- Southwest, 


Manufacturers of cap screws, 
springs, washers, gears, tractors 
and machinery, 


All are unanimous in their praise for 
the efficiency and accuracy of the 


CYCLONE. 


GAS 
or 
ELEGTRIGITY 
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CYCLONES, gas-fired or electric, are 


handling with ease: 

—Forgings weighing up to 40,000 lbs. 
—Hairsprings for wrist watches 

—Ball races at 225° F. 

—High speed steel at 1250° F. 


Delicate scientific glass is being anneal- 
ed with precision. 


Thermostats are being calibrated to an 
accuracy of +0,3° F. 


Strong words, these, but demonstrated 
facts. More than one user has said: 
“Here's one furnace that has come up 
to our greatest expectations." 


Lin 





dberg 













Jempering furnace 


See Lindberg Enginccring Co. 


223 UNION PARK COURT  cancitt“Wiltiams & Wilson Led. 





7 cn 0 


IENT 
Canadian Border To The Rio Grande 


CHICAGO, ILLINOIS 








Registry of Used Wire Machinery 
We Offer—Subject to Prior Sale=The Following 
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Used Wire Mill Machinery 

Waterbury stand spooler for continuous wire machines, No. 460 
fine wire. ranges from No. 5 rod to 120 National Nail machines, 2D 

No. 348 ai gauge. to 60 D. 

Five-block rod bench with gear No. 432 ; 
drive and motor, 26” and 22” 24 block intermediate frame No. 461 ’ 
blocks. with 16” blocks, reducer, and 15 Lambert Cut Nail machines j 

No. 400 pulley drive. 4D to 10 D. | 

Twenty head enameling machine No. 441 ; 

No. 464 


complete, capacity down to .001. 





No. 401 





Vertical Olsen tensile testing 
machines, 10,000 








9 Emery Barb Wire Machines, 
2 and 4 point. 





Eight head spooler, capacity No. 445 
200 Ib. spools, motor driven. Five-head S. & H. florist wire No. 465 

No. 402 creo Am. Hard Rubber Acid P 

: 7 . Har ubber Aci ump, 
Hayes electric furnaces, auto No. 456 Model B-244, 2” x 4”. 


matic control, with 32 head 
spooler, for fine wire. 


No. 403 








Tinning equipment: 
10 and 20 block fine wire 
units, 8” block. 








No. 469 
Two and four blocks heavy rod 





Waterbury straight roll fine 8 block unit for 16” and 22” ! : 
wire cect Alay le and belt blocks. benches with motors and drives. 
drive. ; 
No. 459 No. 470 
No. 408 Shuster straightening and cut- 24-carrier single deck textile i 


Barron and Crowther 3 hole 





ting machine for % round. 





4” braiders. 


WE HAVE BUYERS FOR THE FOLLOWING 



















































































No. 448 all above floor, preferably Mor- No. 485 
7-wire planetary closing gan. Rigid frame stranders, 25 Ib. ’ 
machine for 24” reels. No. 477 spools, 37 to 137 wires. 
No. 457 Small Watson Still ld : 
Diamond die polishing machines - arash tad sing = No. 486 i 
1 for .080 ne Planetary closers, 3 or 4 wire, i 
2 for .050 No. 478 48” to 54” reels. 
3 for .025 Larmuth type stranding No. 487 
No. 458 machines, 7 and 12 spool, : cia wee " 
Equipment for manufacturing equivalent of N. E. Butt Concentric rae, heads, 18" to 
Tungsten and Molybdenum 5-25-29-30. aa 
wire, press and dies, slug treat- No. 479 Na. 488 
Se Rss and Diadls and Geakle colton Wardwell braiders, 16 and 24 
~ serving machines. pn dco 
Roll flattener for strips %” ace No. 489 
thick up to 20” wide. NO. ” ” “1 
Machine Abe round edging nar- 24-spindle cotton winding equip- 60"_and_84” Rubber _mills. ; 
row flats. ment, 4 and 6 inch traverse. No. 490 
7 Vulcanizers, 72” x 15 ft. 
No. 472 No. 481 : ' 8, Bist 
tii teeke 3 0,40, 6 Uv, 3-head strip machines, 6” and 9” horizontal, 84” x 8 ft. vertical. 
without rolls. cutter size. No. 491 
No. 473 No. 482 Vulcanizer reels 50” to 60” 
Electro galvanizing machine for Wax saturating and _ finishing diam. x_5 to 8 ft. 
screen cloth. tanks, small and medium, gas No. 492 
No. 474 nested from azPe. Wire measuring machines. 
Calender rolls for Wire Cloth OD No. 483 No. 493 
8 to 12” dia. rolls, 36” length. Stringing machines, one _ for 2 Pte thane 
; rods up to 3-8, one for No. 4 Scott tensile machines, 12 and 
No. 475 to No. 12 wire. 100 Ibs. ' 
Bull blocks for 5%” steel. No. 484 No. 494 
No. 476 Shuster machine for 14” Platform scales, 250, 500, and 
Heavy rod bench 3 to 5 blocks maximum. 1000 Ibs. 


Dunsecomb Associates 


BOX 320, C/O WIRE AND WIRE PRODUCTS 


17 EAST 42nd ST., NEW YORK, N. Y. 


REGISTRY OF USED WIRE MILL MACHINERY 
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@ Customers tell us that they note a definite 
increase in the average useful life of wire dies 
when employed on Morgan-Connor Continu- 
ous Wire Machines. 

Experience has shown that continuous, 
smooth operation, lowered temperatures in 
the wire, and other beneficial effects in the 
Morgan-Connor system, increase output per 
die and improve quality of wire drawn. 

Morgan-Connor Wire Machines are 
soundly built to reduce overhead and main- 
tenance costs and to help make labor and floor 
space pay dividends. They are available in 
several models with number of blocks and 
block diameters provided to suit customer 
requirements. 

Set the machines down and hook them up. 
They are production units designed for long 
— efficient life. 


Morgan-Connor Continuous Wire Machine, Type C. Fully 
equipped with motor and control, clutches and safety 
stop. Machine takes wire either hard drawn or annealed. 
Patented wire can be started at about 11 gauge. 











Morgan-Connor Continuous Wire Machine, Type B. Fully equipped with 
motor and control, air-cooling system, clutches and safety stops. Designed 
to start from commercial No. 5 rod in either high carbon or softer grades. 





Morgan-Connor Continuous Wire Machine, Type D. This machine is de- 
signed especially for the drawing of finer sized wire. Starts from No. 17 
patented wire. 


MORGAN CONSTRUCTION COMPANY, Worcester, Mass., U.S. A. 


MORGAN | NOR 
H/Ul Machines ai 
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THE WIRE ASSOCIATION 


Will Hold Its Annual Convention at 


Cleveland, Ohio, October 19 to 23, 1936 


In Association With | 
THE NATIONAL METAL CONGRESS , 


Convention Headquarters will be at 
HOTEL CLEVELAND 


Papers will be presented on the following subjects: 


PLASTIC DEFORMATION IN WIRE DRAWING 


This paper will be broad enough in its scope to 
include the drawing of copper wire as well as 
steel wire. 


ATMOSPHERE FURNACES IN THE WIRE INDUSTRY 


This paper will cover the heat treatment of both 
ferrous and non-ferrous rod and wire. 





RESEARCH ON THE FATIGUE PROPERTIES OF COPPER WIRE 


THE PROPER SELECTION AND USE OF DIES 


A group of three papers covering the design and 
selection of dies for drawing ferrous, non-ferrous 
and alloy wire. 


RESEARCH AS APPLIED TO WIRE MANUFACTURING 


IMPROVEMENTS IN WIRE DRAWING METHODS AND MACHINERY 


A study of the developments in the art of wire 
drawing during the past year. 


CLEANING HOUSES IN THE WIRE INDUSTRY 


A study of the latest practice and the effect on 
production costs. 


WELDING WIRE 


A study of vital metallurgical characteristics of 
drawn wire to be used for arc welding electrodes. 


OTHER PAPERS ARE IN COURSE OF PREPARATION ' 


Make your plans now to attend these technical sessions and participate in the discussions. 
Additional information relating to the Meeting may be obtained by addressing: 


Richard E. Brown, Secretary 


THE WIRE ASSOCIATION 
17 East 42nd St., New York, N. Y. 
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The Seymour Anode 
Book tells the whole 
interesting story* in 
detail and contains 
much useful data. Free 
to all who are con- 
cerned with plating. 


August, 1936 





“CONTROLLED GRAIN’... 


a reality or just an advertising phrase ? 


Illustrations “A” and “B” answer this! In “A” the 
grain was pyrometrically controlled in the melting and 
casting. This produced a grain structure so homo- 
geneous that it could not be undermined. The corrosion 
was even, and entirely on the surface. 


In “B” the grain was interspersed with impurities 
which, when released by electrolysis, fell to the bottom 
of the tank as “sludge” (waste), leaving a surface 
cratered like a moonscape! 


An anode like “A” yields an even plate and gives 
service to the end. One like “B” usually gives an im- 
perfect deposit and often winds up its dissolute career 
by separating in the middle! 


Seymour Nickel Anodes give even deposit because the 
grain is entirely homogeneous . . . accomplished by 
melting virgin nickel in a modern electric furnace, 
pouring under accurate pyrometric control, and testing 
each mix in the laboratory for crystallization. In Sey- 
mour Nickel Anodes “controlled grain” is a decided 
reality! 


THE SEYMOUR MANUFACTURING CO. 
62 FRANKLIN ST. SEYMOUR, CONN. 


REMEMBER THE NAME— 


“CONTROLLED GRAIN” 


NICKEL ANODES 
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Another Reason for UNWIDIE Supremacy 





An Efficient 


Service Machine 
of 
Simple Design 























““Not a better die 
butithe best" 


UNION POLISHER -- model #150 
$90.00 F.O.B. New York 


T Altstock and reciprocating movement easily 


disconnected converting unit for use as hand 
finisher. It is the simplest and most efficient yet 











devised for die service rooms. Rugged, extremely 





accurate, equipped with ball bearings throughout, 
it will run for years without requiring replacement parts. Designed by die men for die 


work. WILL SERVICE DIES OF ANY SIZE. 
TANDARD equipment—2” or 3” scroll chuck. Universal or Independent 2” or 3” chuck 


at slight extra cost. 


UNION Wire Dit CorPORATION 


MAIN PLANT AND OFFICES -- 475 TENTH AVENUE, NEW YORK, N. Y. 


BRANCHES 
Pittsburgh Chicago Cleveland Trenton Worcester 
Stamford Hamilton, Ont., Canada Montrouge, France Paris, France 
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A monthly publication devoted to the production of Wire, Rod and Strip 
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That there is more to proper spring design than a 
slide rule and a set of charts or formulas has long 
been appreciated by engineers. Like other useful 
devices, spring formulas sometimes get out of order 
and produce results that are far from perfect. This 
article tells some of the reasons why. 
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A study of the microscopic examination of metals 
published in three parts. Part I—Method of select- 
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For 
Better 
Dies 
For 
Every 
Job 


VASCOLOY 


~RAMET 


The Tantalum Carbide 


Die Material ¢ e e 


Harder than the hardest 
of steels, immune to the 
action of most industrial 
acids, Vascoloy-Ramet is 
daily winning a wider 
acceptance throughout 
the wire world. 


There is a Vascoloy- 
Ramet Die for every job, 
and especially for yours. 


VANADIUM ALLOYS 
STEEL COMPANY 


Vascoloy -Ramet Division 
North Chicago, Illinois 


District Sales Offices : 






We Pa. 
INGO TG os 
Springfield....................................Mass. 
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FIRTHALOY Sintered Carbide Dies 
give extra production value at no 
extra cost. The Firthaloy Die Nib, 
illustrated above, was purchased at 
size .025 inch and carried a guar- 
anteed recut value to .156 inch 
maximum. The die after reaching 
the guaranteed maximum recut was 
continued in production and recut 
on through successive sizes to .218 
inch, producing many additional 
tons of perfect finished wire. 


FIRTH-STERLING 
STEEL COMPANY 





This performance is being du- 
plicated regularly by many large 
wire manufacturers, throughout 
the country, who specify Firthaloy 
dies for all of their wire drawing 
operations. 


Our Firthaloy engineers will be 
glad to explain to you how addi- 
tional performance can be obtained 
through the use of Firthaloy Dies 
in your plant. Call on them! 


Works: McKEESPORT, PA. 
NEW YORK ia LL \cte) 
HARTFORD CLEVELAND 
DETROIT LOS ANGELES 
PHILADELPHIA 
GLOBE WIRE DIVISION 
McKEESPORT, PA 
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The Design of Mechanical Springs 





|" is doubtful indeed whether 
| there is a single subject in the 
entire realm of engineering about 
which less is known by the average 
draftsman and designer of ma- 
chinery than that of mechanical 
springs. After the Special Re- 
search Committee on Mechanical 
Springs (A committee of the Amer- 
ican Society of Mechanical Engi- 
neers) was formed in 1924, a ques- 
tionnaire was circulated among 
spring manufacturers and large 
users of mechanical springs in or- 
der to determine the phases of 
spring research in which they were 
most vitally interested. The returns 
to this questionnaire indicated 
that many problems were confront- 
ing the trade and also revealed be- 
yond question that there was a 
marked need for the dissemination 
of data, already available, among 
those manufacturers who used 
springs in their products. One of 
the first undertakings of the com- 
mittee was the preparation of a 
bibliography which was_ subse- 
quently published and made avail- 
able to the industry. Today con- 
ditions have improved somewhat. 
Many of the large spring manu- 
facturing companies maintain en- 
gineering staffs capable of coping 
with most of the problems that 
arise in the field of spring design 
and manufacture. Some of these 


By J. W. Rockefeller, Jr., 


Consulting Engineer, New York, N. Y. 


That there is more to proper 
spring design than a slide rule 
and a set of charts or formulas 
has long been appreciated by 
engineers. Like other useful de- 
vices, spring formulas some- 
times get out of order and pro- 
duce results that are far from 
perfect. The following article 
tells some of the resaons why. 


companies have distributed infor- 
mation on the subject which has 
merited a place in the libraries of 
technical institutions. On _ the 
other hand, we are still asked to fit 





J. W. ROCKEFELLER, JR. 


Graduated from Massachusetts Institute of Tech- 
nology 1921. 1921-1928, John Chatillon and Sons, 
New York, N. Y., from which resigned as Works 
Manager to enter consulting field. Has been en- 
gaged in installation of spring plants and design 
and production of wire springs for firms in spring, 
spring balance, and automotive fields. Charts for 
calculation of helical springs, translated into 
Kilo-Cm basis and adopted by Italian Engineering 
Standards Committee, 1926. Secretary of Spring 
Research Committee of American Society of 
Mechanical Engineers for five years and during 
that time representative of American Society for 
Steel Treating on that committee. 





a spring in an opening in which 
insufficient room has been allow- 
ed. Spring failures still occur too 
frequently, even in some of the 
most recently manufactured ma- 
chinery. Purchase specifications 
still call for the impossible and good 
springs are still rejected because 
they do not meet specifications 
which are based on no sound engi- 
neering foundation. 


+ + + 


HE majority of mechanical 

springs are used to meet one 
or more of the following require- 
ments: 


1. Absorption of Shock. 

2. Storage of Energy. 

3. Measuring the Magnitude of an 
Imposed Load. 


Springs for the first two purposes 
have much in common, as contrast- 
ed with those in the third division, 
and will be treated together in this 
article. Their chief difference is 
that in the case of shock absorbing 
springs it is desirable to dissipate 
as much energy as possible both in 
deflecting and releasing the spring, 
while in the case of springs which 
are designed for the storage of 
energy, it is desirable that as much 
of the energy as possible which is 
used to deflect the spring, be re- 
turned in the form of useful work 
when the spring is permitted to 
return to its original dimensions. 


Designated as Official Publication by the Wire Association 
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Fig. 1. Resilience of Springs of Different Types. 
S.—Fibre stress (maximum) in lbs. per sq. in. 
V.—Volume of material in cu. in. y 
E.—Modulus of Elasticity in Tension or Bending ; 
G.—Modulus of Elasticity in Torsion 
K—Ratio of short side of section to long side. 


Relative Efficiency of Springs 
NE of the first things to con- 
sider in the matter of spring 

design is the amount of energy that 
may be stored for a given volume 
or weight of material. Fig. I gives 
a comparison of the theoretical 


energy absorbing properties of a 
number of types of springs in com- 
mon use. It will be seen that the 
straight wire under tension has a 
greater capacity per volume of ma- 
terial for the absorption of energy 
than any other type. Rubber has 


been used in this form in compara- 
tively recent times to absorb shock 
in the landing gear of aircraft. For 
materials having a higher modulus 
of elasticity, however, the use of 
such design is impracticable. A 
steel wire or rod, for example, hav- 
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ing an elastic modulus of 28,000,- 
000 lbs. per sq. in. and stressed at 
80,000 Ibs. per sq. in. would have 
to be over one hundred feet in 
length in order to permit a deflec- 
tion of three inches. 


+ + + 


EXT to the straight wire in 

efficiency is the helical conical, 
or barrel compression or extension 
spring of circular section wire or 
rod, in which the coils close at the 
same fibre stress throughout the 
length of the spring. Where space 
limitations, rather than weight of 
material used, are the guiding fac- 
tor in the spring’s design, a square 
or rectangular section rod may be 
used. The advantages of a square 
section wire over one of circular 
section in a helical compression or 
extension spring are that more ma- 
terial may be put into a space of 
given dimensions and the locali- 
ties of maximum stress are re- 
duced from the entire surface of 
the wire to a line of maximum 
stress on each of the four sides of 
the square or rectangle reducing 
the probability of failure through 
slight surface defects. The disad- 
vantages of square section wire in 
helical compression or extension 
springs are (as mentioned above) 
a lower capacity for energy absorp- 
tion per given weight of material 
and increased cost of manufacture. 
When stock of perfectly square 
section is coiled into a_ spring 
by any of the known methods 
of manufacture, the effect of this 
operation is to increase the length 
on the inside of the coil and de- 
crease that on the outside, produc- 
ing in the finished spring a section 
that is keystone. When springs 
are produced in large quantities, 
stock is sometimes used that is of 
keystone section to begin with and 
becomes square upon coiling. Since 
the amount of deformation that 
results in coiling square stock is 
dependent upon the coil diameter 
of the spring, it may be appreci- 
ated that such keystoned sections 
cannot be kept in stock for springs 
of varying diameter and that con- 
sequently the cost of producing 
springs that show a_ perfectly 
square or rectangular section in 
the finished form is considerably 








greater than springs of circular 
section stock. 


+ + + 
OMPRESSION springs of rec- 
tangular section stock are 


comparatively rare, although con- 
ditions sometimes justify their use. 
In the majority of compression 
springs used, it is desirable to 
have a flat bearing at each end, so 
that the ends of most of these 
springs are squared and ground. 
In such springs the end coils con- 
tribute little resilience, serving 
chiefly as flat washers. It has been 
found in practice and confirmed by 
mathematical analysis *(Paper by 
R. F. Vogt presented at the annual 
meeting of the A. S. M. E. Special 
Research Committee on Mechani- 
cal Springs Dec., 1932) that in gen- 
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Fig. 1 


Fig. 3. Springs used in both compression and torsion. 


Fig. 2. Stress distribution in bars of circular 
and rectangular section in torsion. In the circular 
bar the maximum fibre stress occurs at all points 
on the circumference of the section. In the rect- 
angular bar the maximum fibre stress occurs at 
the center of the longer sides of the section. + 
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eral the number of active coils in 
such a spring may be taken as the 
total number of coils less one and 
one-half. In very short springs, 
the space taken up by these end 
coils is often a large portion of the 
total space available. By using rec- 
tangular section wire coiled on 
edge, the space taken up by inactive 
end coils can be considerably re- 
duced, allowing that much more 
space in which to accommodate the 
springs active coils. 
+ + + 
N the case of torsion springs, 
rectangular section rod is to be 
preferred to circular from a purely 
engineering point of view. From 
a manufacturing standpoint the 
circular section offers fewer diffi- 
culties and for this reason is wide- 








Fig. 3 


(1) Flexible coupling. (2) Flexible shaft. (3) 


Section of Bendix spring. Springs of this type are designed for torsional stiffness and axial flexibility. 
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A. Spring unstressed. 
B. Spring under slight deformation. 


Locked up stress in a helical compression spring produced by setting. 


. Spring completely closed and stressed to point at which outside fibres are stressed beyond point of complete recovery. 


c 
D. Spring released after setting. 
E 


. Spring stressed in service. It will be noted that due to locked up 


stresses, the stress occuring in the outside fibres of the spring in service are 


less than calculated by spring formula which assumes stress to be linear function of distance from center of section. 


ly used in spite of its disadvantage 
of stress distribution. Occasion- 
ally a compromise in the form of 
flattened circular section wire is 
employed. Such wire is easier to 
handle than wire with square 
corners, although theoretically it 
is not capable of as such energy 
absorption per given weight of 
material. 
+ + + 


LAT springs of uniform section 
are seldom used in large sizes, 
since their energy absorbing capa- 
city is so low. Small flat springs 
are widely used where the duty is 
simply one of making electrical 
contact or some similar service and 
the energy absorbing properties 
are not important. They have been 
used successfully in certain shock 


Fig. 6. Stresses in a helical torsion spring under load. 











Fig. 5. Stress distribution in a spiral spring of 
flat wire, subjected to no outside force and under 
load. As in the case of the set compression spring, 
the fibre stress, due to locked up initial stresses is 


less than that calculated by formula. a + 


absorbing mechanisms in which 
the general design precluded the 
possibility of 
spring. 


using a_ helical 


+ + + 
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Weare springs of flat stock, 
having the same theoretical 
efficiency as helical torsion springs 
are widely used where it is desired 
to exert a comparatively small 
force over a large distance, as in 
the case of clocks, phonographs, 
mechanical toys, ete. 
+ + + 
€ some adaptations a_ helical 
spring must serve both as a 
torsion and compression member. 
Springs used as flexible couplings 
oi shafts are usually required to 
offer a high degree of resistance 
torsionally and a high degree of 
flexibility axially. Such springs 
are invariably coiled of rectangu- 
lar section or flattened circular 


T 





C 


In this spring the ratio of coil diameter to wire diameter is small. The fibre stress under load is 
+ 


not a linear function of the distance from the center line as assumed in spring formula, but is hyperbolic as shown. 
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section stock coiled on edge. The 
accompanying figures (Fig. 3. 1, 
2 and 3) show several examples 
of such springs. 

+ + + 


ANY charts and tables have 

been worked out for the cal- 
culation of springs, and can be 
obtained without difficulty from 
almost any large manufacturer of 
springs. It is impossible, however, 
to show on these charts, the many 
factors that must be taken into 
consideration in spring design. 
Every type of spring offers its own 
peculiar difficulties. In valve 
springs, fatigue corrosion-fatigue, 
harmonics and in some cases, tem- 
perature effects must be given 
serious attention. In certain shock 
absorbing springs the effect of 
concentrated stress is important. 
In seale springs, hysteresis, tem- 
perature effect on modulus, rotat- 
ing effect and creep demand 
thought on the part of the design- 
er, and in no case will the ordinary 
charts prove of any assistance in 
coping with these problems. 


+ + + 


O enumerate some of the as- 

sumptions and limitations of 
the average spring formulas, 
tables and charts, we may cite the 
following. 

1. That in torsion springs the stress 
at any point is a linear function 
ef the distance from the neutral 
plane which coincides with the 
geometric center of the section. 

2. That in helical compression and 
extension springs the stress is 
purely torsional and the stress at 
any point is a linear function of 
the distance from the neutral axis 
which coincides with the geomet- 
ric center of the section. 

3. That the material is homogene- 
ous. 

4. That the stress in a helical com- 
pression spring is unaffected by 
the squared end coils or the 
angular relation of the ends of 
these coils to one another. 

5. That the stress is equally dis- 
tributed throughout the length of 
the spring. 

6. That the spring is concentrically 
loaded (In the case of helical 
compression springs.) 

7. That the ratio of mean coil diam- 
eter to wire diameter does not af- 
fect the stress. (This is not as- 
sumed in some of the more re- 
cently published charts.)* 





* This may be corrected by the formulas of Wahl 
or Rover, in the case of helical compression 
springs or by the charts accompanying this article 
in the case of helical torsion springs. 
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Fig. 7. 


RS) 20 


Chart for correcting formula for helical torsion springs. Abscissa — is ratio of coil diameter 
d 


te diameter of wire. Ordinate is correction factor by which stress computed by ordinary formula must 


be multiplied to give correct result. It will be noted that for high ratios the correction factor is as much 
. > + . > ° 


as 130%. > + + 


HILE it is perfectly safe to 

make most of the above 
listed assumptions in many cases 
of spring design, there are others 
in which it is decidedly risky, and 
still others in which such as- 
sumptions result in a theoretically 
calculated fibre stress that is con- 


siderably in excess of the actual. 
+ + + 


EGARDING assumptions No. 

1 and No. 2, it has long been 
known by practical spring makers 
that bulldozing or setting helical 
compression springs would im- 
prove their properties. When 
spiral clock springs have been 
treated in a similar manner, such 
springs have been able to stand 
calculated stresses beyond the 
actual strength of the material 


7 


under straight tensile stress. This 
phenomenon is undoubtedly pro- 
duced by stressing the outside 
fibres to a point at which they take 
a permanent set while the inner 
fibres are not stressed beyond their 
point of recovery. As a conse- 
quence when the spring is released 
from the bulldozing or setting oper- 
ation both outside fibres and fibres 
at a point nearer the neutral plane 
or axis are urder stress, these 
stresses acting in opposite direc- 
tions and balancing one another. 
As a consequence, when the spring 
in this condition is again subjected 
to an outside force the immediate 
effect is to release the stress in the 
outer fibres while increasing that 


(Please turn to page 399) 
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Fig. 8. By restricting the deflection of a flat spring so as to prevent overstressing at one point the 
+ + + 


efficiency may be increased to that of a tapered spring. — ( 
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The Preparation and Microscopic Examination 


of Metallic Specimens 





History 

HE microscopic examination of 
metals is part of that branch 

of science known as metallography. 
Metallography comprises all meth- 
ods employed in the study of the 
constitution and internal structure 
of metals and alloys and the in- 
fluence of structure, constitution, 
and processing procedure upon the 
physical and mechanical properties. 

+ + + 

HERE are scattered records of 
the microscopic examination 

of metals by some early investi- 
gators, but the work of Sorby in 
the middle of the nineteenth cen- 
tury was the first systematic at- 
tempt to study and differentiate 
the structural constituents of iron 
and steel. In 1875 Sorby establish- 
ed the practice of microscopically 
examining samples of rocks and 
thus founded the science of petro- 
graphy. By 1864 he had extended 
and modified the technique and ap- 
plied it to metals and more par- 
ticularly steel. In 1886 Sorby dis- 
covered and named a characteristic 
constituent he found in steel. Be- 
cause of its pearly appearance it 
was called “Pearlite’”. The value of 
the microscopic examination of 
metals was immediately recogniz- 
ed and was pursued by a number 
of independent investigators, name- 
ly, Martens (1878), Osmond 
(1880). Later the pioneer work of 
Sorby was continued by Arnold, 
Stead, Roberts-Austin, Howe, 
Charpy, Heycock and Neville and 


many others. 
+ + + 


OWE made the suggestion that 
the various miscrostructural 
constituents of steel be designated 
by mineralogical names to facili- 
tate reference. Hence, crystals of 
pure iron were called ‘Ferrite’, 


PART | 
By G. W. Pirk, 


Metallurgist, General Research Laboratories, 


General Cable Corp., Rome N. Y. 


A study of the microscopic ex- 
amination of metals published 
in three parts. Part I—Method 
of selecting sample, cutting the 
specimen, mounting the speci- 
men, and polishing the speci- 
men. Part Il—Etching, both 
steel and copper. Part IIl—Re- 
sults obtained from the micro- 
scopic and macroscopic exam- 
ination of metals. * * * 
ESO 
carbide of iron “Cementite’’, Sor- 
by’s pearly constituent “Pearlite”’. 
Later the personal names of those 
who first reported certain constitu- 
ents were applied, thus ‘“‘Sorbite” 
after Sorby, ‘“Austenite’” after 
Roberts-Austen, ‘“‘“Martensite”’ af- 
ter Martens, “Ledeburite’ after 
Ledebur, etc. Such a system of 
terminology can become very com- 
plex and confusing and fortunately 
the more recently developed metal- 
lography of the non-ferrous metals, 
such as copper, has avoided the pit- 
falls developed by the earlier sys- 
tems of nomenclature. 
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HE microstructural constitu- 
ents of a metal or alloy are 
formed during the process of cool- 
ing or solidification or are due to 
changes (transformations) in the 
solid state. The appearance of a 
structure alone will not give com- 
plete information regarding its 
origin or its relation to one or more 
other constituents, 
+ + + 
HE microscope, therefore, soon 
became augmented by other 
physical methods of study, such as 
thermal analysis. Microstructure 
was early related to other proper- 
ties such as, hardness, ductility, 
tensile strength, etc. The correct 
correlation of the data with the 
microstructure, however, depends 
upon proper selection and prepar- 
ation of the specimen and the cor- 
rect interpretation of the features 
observed under the microscope. 
+ + + 
N the following discussion there 
will be given the generally used 
procedures for preparing and 
studying specimens for microscop- 
ic examination. 
+ + + 


Selecting the Sample 


HE specimen for microscopic 

examination must be selected 
with the same care used in obtain- 
ing a sample for chemical analysis 
and is the most important step in 
the entire examination. (13) To be 
of real value the sample must be 
chosen so as to be truly character- 
istic of the object it represents. 
The size and location of the speci- 
men are determined by the charac- 
ter of the material being studied 
and the purpose of the examina- 
tion. For example, from a rolled 
rod both cross and longitudinal sec- 
tions should be taken. The cross 
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section will reveal any flaws or de- 
fects in the peripheral zones, 
whereas the longitudinal section 
will more clearly reveal the amount 
and distribution of foreign inclus- 
ions such as oxide in copper and 
siag in steel. The effect of mechani- 
ca. working can best be observed 
by taking a section in the direction 
of working. In technical practice 
longitudinal sections are generally 
preferred. When studying a cast- 
ing it is desirable to take samples 
at regular intervals over the en- 
tire cross section or at least from 
the center to the outside so as to 
reveal any differences or variations 
in structure. Large sections must 
be cut up into smaller. In many 
cases it is both desirable and essen- 
tial to perform a preliminary ex- 
amination at low magnifications of 
large sections, such as the cross 
section of a wire bar or billet. This 
will give general information re- 
garding certain types of flaws, 
such as large gas holes, segrega- 
tion, variation in casting structure, 
ete. After this has been performed 
the piece is then cut into a number 
of smaller sections and is minutely 
examined for grain size, micro-con- 
stituents, such as eutectic areas, 
foreign inclusions, fine porosity, 
etc. 
+ + + 
F the material examined has 
failed in service samples should 
be taken near or at the point of 
failure and compared with that 
some distance away in order to 
bring out any variation in struc- 
ture or non-uniformity of composi- 
tion or treatment. 
+ + + 
HEN selecting the sample 
thought should also be given 
to previous thermal treatment, for 
after heating the material near the 
peripheral zones may be altered. 
(13) For example, steel may be de- 
carburized, brass may lose zinc, 
copper may absorb sulphur from 
the annealing atmosphere, etc. In 
case hardened steel sections the 
surface structure is decidedly alter- 
ed by the absorption of cdrbon. A 
cross section is generally best to 
demonstrate the depth of penetra- 
tion or diffusion of one metal in- 
to another, such as carbon during 
case hardening or chromium during 


chromizing. Cross sections are also 
most suitable generally for study- 
ing the thickness and uniformity 
of electro-deposits on wires or 
other shapes. Sections such as rails, 
webs, channels and other structural 
shapes are usually cross sectioned 
and examined in their entirety for 
general characteristics and then 
cut into small sections for minute 
micro examination. 


+ + + 


undum disc which is well cooled 
with water or other coolant. 
+ + + 
EATING and excessive distor- 
tion of the metal by pressure 
must be avoided during all cutting 
operations. Such precautions are 
especially important with the soft- 
er metals. 
+ + + 
URING the cutting of speci- 
mens the oxy-acetylene torch 





Fig. 1. 


HEN selecting specimens for 
microscopic examination the 
value of the observations will be 
enhanced if it is remembered that 
the most important factors of any 
micro-examination are (1) the pur- 
pose of the examination and (2) 
the previous history of the metal, 
and (3) what information is being 
sought. 
+ + + 
Cutting the Specimen 
FTER definitely determining 
the location of the specimen 
to be examined, the next step is to 
cut the sample. 
+ + + 


URING cutting care must be 

taken not to alter the struc- 
ture of the specimen. (13) Heat 
treated alloys, such as steel, etc., 
are very susceptible to heating 
effects and even careful grinding 
on an uncooled grinding wheel may 
generate sufficient heat to bring 
about structural changes. 


+ + + 
OR the cutting of such metals 
as copper, iron, untreated 


steel, aluminum, etc., the hack saw 
will generally be a satisfactory and 
convenient tool. When specimens 
are to be cut from large castings 
or ingots a portion is first cut out 
on a power saw, milling machine or 
other convenient machine tool. 
Hard and brittle materials are most 
readily cut by means of a carbor- 


Shows Various Types of Clamps Used for Mounting Small Specimens. > > <7 


must be avoided if one expects to 
obtain a representative section of 
the metal being examined. The in- 
tense heat of the flame completely 
obliterates any structural peculiar- 
ities of the metal and so renders 
the results of the examination 
worthless. Even a_ slight rise in 
temperature is sufficient to cause 
alteration in the structure of hard- 
ened steel. 
+ + + 


Mounting the Specimen 


PECIMENS whenever possible 
are cut to such a size that they 
can be conveniently handled; for 
example, 34, to one inch square or 
diameter and 14 inch thick. If the 
specimen is over one half inch 
thick it is difficult to maintain a 
flat surface during polishing. 
+ + + 
AMPLES too small te be han- 
dled conveniently must be 
mounted. Various methods for 
mounting are used, depending on 
the size and shape of the specimen. 
+ + + 


HEET specimens are formed in 
a pack and held in a clamp 
similar to those shown in Fig. 1. 
Sometimes “filler” sheets of a soft- 
er metal foil are alternated with 
the steel sheets in order to. obtain 
greater compactness and to pre- 
serve surface irregularities. 
+ + + 
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HEN heat is not objectionable, 
wires and ferrous materials 
are mounted in fusible alloys such 
as 50-50 lead-tin solder, Woods 
metal, etc.; Sulphur is widely used 
because of its low melting, but it 
may pit steel or discolor copper. 
+ + + 
MALL wires and odd shapes are 
generally mounted in fusible 
alloy, whereas larger sizes such as 
14 inch rod are more conveniently 
held in clamps. Bakelite powder 
molded under pressure makes an 
admirable mounting material when 
heat is not objectionable and is 
superior to fusible alloys and sold- 
er, (H. M. Schleiker and J. L. Ever- 
hart, Metals and Alloys, Vol. 5, 
March 1934, Page 59 and E. H. 
Dix, Jr. Chemical and Metallurgi- 
cal Engineering, Vol. 27, page 1217, 
(1922). (1) 





+ + + 
OLISHING has a tendency to 
round the edges of the speci- 
men. This is of little consequence 
except when it is necessary to ex- 
amine the edges for defects, etc. 
To preserve the edges they are 
sometimes copper plated prior to 
mounting. Filaments of tungsten 
wire are embedded in copper blocks 
by pressure. The wire is placed 
on a copper block with a plane sur- 
face and a hardened steel plate 
with a smooth surface is placed on 
top and the whole compressed in 
a press or other device. When the 
steel block is removed the filament 
will be found embedded in the cop- 
per. 
+ + + 
Polishing the Specimen 


UTTING or sawing, even if 

carefully performed, leaves the 
surface too rough and distorted 
for a microscopic examination. The 
purpose of grinding and final pol- 
ishing is to remove these distorted 
layers so that the metal can be 
studied in the condition in which 


it actually exists. 
+ + + 


HE forced polish left by buffing 
is also not suitable for metal- 
lographic work since it leaves the 
surface badly distorted and smear- 
ed. 
+ + + 
RINDING and polishing are 
generally carried out in three 
or more steps: 


1. Rough grinding or filing to obtain 
a flat surface 

2. Rough polishing 

3. Fine polishing generally including 
two or more steps. 


+ + + 


OUGH grinding may be done 
entirely by hand with a file or 
on a grinding wheel. For softer 
metals such as copper, aluminum, 
iron, and soft steel, files of varying 
grades of fineness may be used 
starting of course with the coarser 
grades and working down to the 
finer. If a grinding wheel is avail- 
able this may be used, but it should 
be copiously supplied with water. 
For the hard metals such as tung- 
sten, hardened steel, white cast 
iron and similar alloys, a medium 
fine and medium hard grinding 
wheel is used. The wheel may be 
either horizontally or vertically 
mounted and may be run at speeds 
up to 1200 R. P. M. Although the 
faster running wheels may grind 
somewhat faster they also generate 
heat more rapidly and increase the 
difficulty of keeping the sample 
cool so as to prevent any thermal 
effects. 
+ + + 
HEN a file is used it is prefer- 
able to grip the file in the 
vise and rub the specimen on it in- 
stead of clamping the sample in 
the vise and distorting it even 
slightly. In order to determine 
when the marks from the previous 
grinding are removed the sample 
is rotated through an angle of 90 


degrees. 
+ + + 


AGNESIUM, zinc, tin and lead 
because of their softness 
and low recrystallization tempera- 
tures require special polishing pro- 
cedures. 
+ + + 


OUGH polishing follows the 
grinding operation and may be 
performed in one of several ways. 
The specimen may be rubbed on a 
series of graded French emery pa- 
pers, starting at 1, and gradually 
proceeding to the finer grades, such 
as 0, 00, and 000 papers. Some pre- 
fer to finish the rough polishing 
operation on a 0000 French paper. 
When going from one grade paper 
to the next finer the sample should 


be rotated through 90°. Rubbing 
should be in a straight line to and 
from the operator, applying just 
enough pressure to keep the sam- 
ple firmly in contact with the pa- 
per and also avoiding any rocking 
motion as this has a tendency to 
produce a curved surface difficult 
to examine on the microscope. 
+ + + 
HE emery papers may also be 
glued to vertical discs rotating 
at 600 R. P. M. although higher 
speeds have been successfully used. 
In each case the papers should be 
backed by a plane hard surface. 
There is one main objection to this 
method and that is heating and al- 
teration of the surface are prac- 
tically impossible to avoid. Its chief 
merit lies in the fact that it is rapid 
and easy to perform and is there- 
fore useful for many commercial 
applications where heating is of 
little consequence and produces no 
structural changes. 
+ + + 
HE preliminary grinding and 
subsequent paper work is of 
tremendous importance and should 
not be hurried or carelessly per- 
formed, since any imperfections in- 
troduced will not be removed by 
the final polishing operations. If 
the early work has been neglected, 
the surface after the final polish 
will be in a worked condition and 
on etching will develop cross 
marks, scratches or even a general 
surface roughness which will ob- 
secure the true structural details. 
Observations made on an improper- 
ly prepared surface have no signi- 
ficance other than to indicate that 
some part of the polishing proced- 
ure has been improperly carried 
out. 
+ + + 
HEN polishing copper, some 
prefer to omit the hand grind- 
ing on emery papers and replace 
it by cloth covered power driven 
wheels. This operation is general- 
ly performed in two steps. The 
first wheel is covered with 8-12 oz. 
canvas duck on which FF Turkish 
emery, No. 500 carborundum or 
powdered alumina are used. 
+ + + 
HE powder may be directly ap- 
plied to the wheel and kept wet 
by dripping water or a suspension 
of the abrasive in water may be 
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applied to the wheel from a bot- 
tle or with a brush. When the 
marks from the preceding grinding 
step are removed the sample is 
ready for the second wheel which 
is covered with wool broadcloth and 
on which tripoli is used as the 
abrasive. This wheel must also be 
kept wet continuously. To insure 
an even polishing effect and uni- 
form wear of the polishing wheel 
the specimen should be slowly mov- 
ed in the reverse direction to the 
polishing disc and from the center 
to the outside. 
+ + + 
WO felt covered wheels some- 
times replace the broadcloth 
covered wheel since felt retains the 
abrasive better. The first felt cov- 
ered wheel uses “RF” grade emery 
flour and the second “S F 6 X” em- 
ery. When going from grinding 
or polishing step to the next the 
sample should be thoroughly wash- 
ed free from any polishing mater- 
ial. 
+ + + 
T is possible to do good work 
without the use of power driv- 
en polishing wheels. In small shops 
where the volume of metallograph- 
ic work is not great or in plants 
where microscopic examinations 
are only performed occasionally, 
the hand method, although slow- 
er, serves very well. 
+ + + 
HE final polishing of copper 
may be performed either by 
hand or on a wheel covered by a 
fine grade of woolen broadcloth 
sometimes referred to as “kitten’s 
ear” broadcloth. Chamois has been 
used but has a tendency to drag the 
metal unnecessarily. Water sus- 
pensions of either levigated alum- 
ina or very finely powdered mag- 
nesium oxide may be used as abras- 
ives, the wheel being kept constant- 
ly wet by dripping water. The writ- 
er has used magnesium oxide and 
has applied it as a dry powder, the 
wheel being kept wet by dripping 
or pouring distilled water on as 
needed. 
+ + + 
HEN magnesium , oxide is 
used as a polishing powder 
the cloth should be thoroughly 
rinsed in water and when not in 
use, kept in water containing 2-3 % 
hydrochloric acid. If this is not 





done and the cloth left exposed to 
air it will absorb CO, and cake. 
+ + + 
OPPER and its alloys can be 
polished by hand if no other 
means are available. The specimen 
is taken from the file through the 
0000 emery paper and then directly 
to the final polishing procedure, 
conducted as follows. The polishing 
cloth is stretched over a piece of 
heavy plate glass and is moistened 
with water containing a few cubic 
centimeters of concentrated am- 
monia per liter. The rouge is then 
applied either as a thick paste or 
as a thick suspension in water con- 
taining a few cubic centimeters of 
ammonia and the sample rubbed to 
and fro as in grinding on emery 
paper. This really is a combination 
light etch and polish. The quantity 
of ammonia should not be too 
great or else fine particles of cop- 
per oxide will be dissolved out and 
the surface considerably attacked. 
When this procedure is properly 
carried out a high polish suitable 
for examination at high magnifi- 
cation can be obtained in 10-15 
minutes. 
+ + + 
HE sample should be frequent- 
ly removed, rinsed under tap 
water and inspected with a 6x hand 
glass in order to determine the pro- 
gress of the polishing. The cloth 
should be kept thoroughly wetted 
with the ammonia solution men- 
tioned above. After polishing the 
sample should be thoroughly wash- 
ed in soft soap and water to remove 
the polishing abrasive and any 
traces of ammonia which might at- 
tack the surface. It is then swab- 
bed in absolute alcohol and dried. 
If clean compressed air is at hand 
the alcohol rinse may be omitted 
and the sample dried by the air 
blast. When an air blast is not 
available a hair drier will dry the 
specimens satisfactorily. Rouge 
may also be used on the final pol- 
ishing wheel instead of alumina or 
magnesium oxide. 
+ + + 
URE copper is more difficult to 
polish than are its alloys, since 
a practically perfect surface is es- 
sential to the detection and exam- 
ination of copper oxide, especially 
since this is most easily done on a 
polished unetched surface. 





Fig. 2. Polished Surface of Copper Illustrating 
Porosity (Black Areas) and a Constituent Having 
Both a Different Color and Hardness From That 
of Copper, Namely, Copper Oxide X100. <a 


IG. 2 shows an unetched surface 
prepared by this method and 
clearly shows the high polish and 
the oxide and black areas which are 
porous spots. 
+ + + 


HE final polish on ferrous (16) 
material may be performed by 
one of the following methods. (1) 
The sample is taken from the pol- 
ishing paper to a cloth covered 
wheel running at 300-400 R. P. M. 
White reground tripoli or No. 600 
alundum powder is used as an 
abrasive. A very fine broadcloth is 
used, which should not be_ too 
thick or have a “nap” as this will 
lead to relief polishing. 
+ + + 





Fig. 2B. Shows Another Typical Structure Found 
in 2 Brand of Commercial Wire Bar. Note the 
Fine Grain Size Compared With That of the Cop- 
per Bar Shown in Fig. 2A. Full Size. + 


HE last step may be perform- 

ed on a wheel using very fine 
levigated alumina No. 3 or with 
“superfine” magnesia powder. A 
good grade of soft jeweler’s rouge 
may also be used. The writer has 
obtained good polishing on anneal- 
ed and also on hardened steel sam- 
ples by going directly from the 
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No. 000 or No. 0000 polishing paper 
to a broadcloth covered wheel us- 
ing rouge suspended in water as 
the polishing medium. At first a 
fairly heavy suspension is used 
which is gradually diluted to a 
relatively “thin” suspension as pol- 
ishing proceeds. 
+ + + 


Bore tam 


ee, 





Fig. 2A Shows Typical Structures Found in a 
Common Brand of Commercial Copper Wire Bar. 


Full Size. a +. + + + 


A® an alternative procedure the 
following method may be em- 
ployed. Four cloth covered wheels 
running at about 350-400 R. P. M. 
are used. Very fine wool broadcloth 
is generally used on the first three 
wheels and silk broadcloth or vel- 
veteen cloth on the final wheel. No. 
320 alundum, No. 600 alundum and 
levigated alumina are used on the 
first three wheels and very fine 
magnesium oxide powder on the 
final wheel. It is best to apply the 
alundum and levigated alumina as 
water suspension and the magnesia 
as a dry powder, to the moistened 
cloth. The magnesia should be rub- 
bed in with the fingers. Any coarse 
particles can thus be felt and wiped 

toward the edge of the disc. 

+ + + 
Precautions 

URING all wet polishing oper- 
ations the sample should be 
continuously turned about its ver- 
tical axis and moved to and from 
the periphery of the wheel in order 
to avoid pitting. The cloth should 
be kept wet during all polishing 
procedures. Except in certain rare 
instances or when using special 
polishing procedures it is advisable 
to use much water and a relative- 
ly small amount of abrasive. Ex- 
cessive polishing may produce bad 


pitting. When going from one grade 
of abrasive to the next finer the 
specimen should be thoroughly 
washed in order to avoid carrying 
over any of the coarser abrasive. 
+ + + 
T is also important to avoid using 
excessive pressure in an at- 
tempt to hasten polishing. Heavy 
pressure will not only cause exces- 
sive surface flow of metal but may 
also lead to pitting. If it is neces- 
sary to interrupt any of the wet 
polishing steps even if only for a 
few minutes the sample should be 
thoroughly washed and well dried. 
Non-ferrous samples if left wet 
will discolor or corrode, whereas 
iron and its alloys will become pit- 
ted by rust. 
+ + 4 
HEN the final polish has been 
completed the sample should 
be immediately washed free from 
abrasive, rinsed in absolute alco- 
hol, dried and placed in a dessicator 
until it is wanted for microscopic 
examination or etching. 
+ + + 
HERE are many variations of 
the above procedure all of 


which yield good results when 
properly used. 
+ + + 
The Polished Surface 
FTER the final polish the 


sample should be free from 
scratches when examined under 
the microscope and should present 
a mirror and featureless surface 
unless one of the following condi- 
tions prevail. 
+ + + 
(1) HE constitutents are of a 
different color. This is so 
in the case of ordinary commercial 
copper where the oxide is bluish 
compared with the salmon color of 
copper. In cast iron graphite ap- 
pears as black flakes. Most of the 
aluminum alloys also have consti- 
tuents which have a contrasting 
color and stand out on the polished 
surface. (13) 
+ + + 
(2) HE constituents vary in 
hardness. Where this con- 
dition exists selective polishing 
will take place and one of the con- 
stituents will wear faster than the 
other, leaving one standing in re- 
lief. Copper again is a good ex- 


ample, the oxide standing out and 
being readily distinguishable by its 
color. In the white bearing metals 
which contain copper and antimony 
the Cu-Sb antimony constituent 
will stand out. 
+ + + 
(3) HE metal is porous. In this 
instance there will be seen 
black spots and cavities over the 
entire surface or a portion of it. 
These cavities act as dirt and grit 
collectors and should be carefully 
washed out after each step in the 
polishing procedure. If a specimen 
having many cracks or pits is to 
be examined these should be filled 
with some plastic material such as 
paraffin or shellac. 
+ + + 
T is always advisable to examine 
a polished surface before etch- 
ing, since at times much informa- 
tion regarding the size and distri- 
bution of a constituent can be 
learned as for instance graphite in 
cast iron and foreign inclusions of 
various types in steel, copper ox- 
ide, in copper ete. 
+ + + 
— END OF PART | — 





Part |I—Etching—Steel and Copper 
—will be published in the September 
issue. 

Part IlI—Results Obtained from the 
Microscopic and Macroscopic Exam- 
ination of Metals—will be published 
in the November issue. 
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Historical Data Relating To Hot Galvanizing 
Practice For Wire 


By J. L. Schueler, 


Superintendent, Steel & Wire Division, Continental Steel Corp., Kokomo, Indiana. 





HE published literature on gal- 
vanizing is voluminous, so 
that in this article we will only 
touch some of the high spots with 
reference to the galvanizing of 
wire. Naturally, since the history 
of zine coating is tied up with that 
of the metal, zinc, perhaps a short 
outline of the history of this metal 


would not be amiss. 
+ + + 


HROUGH use, the term “gal- 
vanizing”’ has become synony- 
mous with “zine coating’’, called, 
also, “spelter’”’ coating. The word 
zinc seems to have been derived 
from zincken, or zacken, the Ger- 
man term for nails or spikes, be- 
cause in preparing brass, a part of 
the ore on submission to a prepara- 
tory roasting, often assumed such 
forms. The word “spelter’” was 
probably derived from “‘spianter’, 
or “spialter”’, terms introduced in 
the latter part of the 17th century, 
when the metal was first imported 
to England from India. 
+ + + 
~~? INC alloyed with copper forms 
he brass. It is known that the 
ancient Greeks and Romans knew 
of brass, which they called cadmia, 
not only because such men as 
Dioscorides, Strabo and Pliny, 
wrote about it, but also because 
analyses of ancient brasses show 
them to contain from 6 to 17 per 
cent of zinc. This brass was made 
by heating zine ore with copper, 
since, apparently, the ancients were 
not familiar with zinc as a metal. 
When the brass made by this pro- 
cess was poured off, there was al- 
ways a dross, or residue, left in the 
pot. Along in the first quarter of 
the 16th century, Erasmus Eben- 
ezer, a German, discovered that 
this dross could also be used with 


copper to make brass. 
+ + + 


OWEVER, Albertus Magnus, 
or Bolstadt, as he was more 


An outline of the develop- 
ment of the hot galvanizing 
process together with a des- 
cription of the various pro- 
cesses now in use for the 
galvanizing of wire. * * 


commonly known, who died in 1280, 
is the first writer who makes ex- 
press mention of zinc, although 
Theophrastus Paracelsus, writing 
in 1530 is the first who character- 
izes zine as a distinct metal. The 
ore of which Magnus wrote, came 
from Goslar, that of Paracelsus 
from Corinthia. 
+ + + 


T that time, it was difficult to 

obtain much knowledge of 
either zinc, or its ores, due to the 
fact that zine was prized as an 
alchemic substance, that is, it was 
thought to have the power of trans- 
muting copper into a precious 
metal. 

+ + + 


HE first certain account of zinc 
production (at Goslar) is 
given by Van Lohneiss in 1617, who 


states: ‘When the people at the 
melting house are employed in 


melting, there is formed under the 
furnace, in the crevices of the walls, 
under the stones where it is not 
plastered, a metal which is called 
“zine,” and when the walls are 
scraped falls down in a trough to 
receive it. This metal has a great 
resemblance to tin, but is harder 
and less malleable and rings like a 
small bell. It is not much valued 
and the servants and workmen col- 
lect it only when promised drink 
money. They, however, scrape off 
more of it at one time than another ; 
for sometimes they collect two 
pounds and at other times two 
ounces. The metal by itself is of 
no use, as, like bismuth it is not 
malleable, but when mixed with tin 


renders the latter harder and more 
beautiful, like English tin. This 
zine is in great request among the 
alchemists.” 
+ + + 
N 1742, Von Swab, a Swede, suc- 
ceeded in obtaining zinc from 
the ore, calamine, by distillation, 
although an Englishman, Dr. Law- 
son is said to have done the same 
thing a year, or so, previously. 
The latter is said to have travelled 
in China and learned the method 
of the Chinese for producing zinc. 
+ + + 
ARGGRAF, almost contem- 
porary, and not aware of the 
previous discoveries, set the 
method of winning zine beyond all 
doubt, and published the results of 
his discovery in the Mem de I’acad 
de Berlin, in 1746. Swab obtained 
his zine from pseudo-galena, and 
Marggraf and Lawson obtained 
their zinc from calamine. 


+ + + 
HE manufacture of zinc in Eng- 
land, on a commercial scale, 
was begun in 1743, at Bristol al- 
though Jungius mentions the im- 
portation of zinc to England in 
1647 from India. About 200 tons 
were made, annually, at Mr Cham- 
pion’s works. In 1775 a second 
works was built by James Emer- 
son, who had been in charge of 
Champion’s works. These two 
men, Champion and Emerson, are 
said to have learned their art from 
Dr. Lawson. With the exception 
of mechanical improvements and 
better methods of heat application, 
the zine distillation process is 
essentially the same today as it 
was at that time. 
+ + + 
HE first zine produced in Amer- 
ica was made in 1838 by the 
government, but was not a distinct 
industry until just prior to the 
Civil War. 
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The First Hot Galvanizing Process 
BOUT the same time that Mr. 
Champion began the manufac- 

ture of zinc in England, Meloun de- 

veloped the first known galvanizing 
process. The essential features of 
his process are the same used to- 
day for hot galvanizng. Meloun 
first cleaned the object to be coated 
in an acid bath composed of diluted 
sulfuric acid, diluted muriatic acid, 
or a mixture of equal amounts of 
the two acids and water. The ob- 
ject was then washed, and scrubbed 
with sand or emery powder. It 
was then dipped in sal ammoniac, 
followed by immersion in molten 
zinc. It was recommended that the 
zine bath be covered with a fatty 


material. 
+ + + 


UST how the process of zine coat- 
ing came to be called galvan- 
izing is not clear, but I believe the 
term was first used by Sir. Hum- 
phrey Davey in connection with his 
experiments on the electro-chemi- 
cal theory of corrosion, his theory 
being that the zinc protected iron 


and steel against corrosion by 
“galvanic” action. 
+ + + 


LTHOUGH the hot dip galvan- 
izing process was well under- 
stood in France in the early part of 
the 19th century and the art in- 
troduced into the United States 
from France a short time later, it 
rapidly fell into disrepute, due, 
probably, to the carelessness of the 
early galvanizers. About this same 
time (Jour. Frank. Inst. 1839) the 
use of a refractory lined pot for 
molten spelter was described, as 
well as the process for floating zinc 
on lead. The use of the centrifuge 
in the nail galvanizing process, and 
the heating of the galvanizing pot 
above the dross line were also made 


known. 
+ + + 


Stow as late as the early fifties, 
Ure, an authority on metal- 
lurgy thus described galvanizing: 
“__somewhat fantastic name given 
to iron tinned by a peculiar patent 
process whereby it resists the 
rusting influence of damp air and 
even moisture much longer than 
ordinary tin plate. The following 
is the prescribed process: Clean 
the surface of the iron perfectly 
by the joint action of acid and fric- 


tion. Plunge it into a bath of 
melted zinc covered with sal am- 
moniac, and stir it about until it 
becomes superficially alloyed with 
this metal. When the metal pre- 
pared thus is exposed to humidity 
the zinc is said to oxidize slowly by 
galvanic action and so protect the 
iron from rusting within it, where- 
by the outer surface remains for a 
long period perfectly white, in cir- 
cumstances under which iron tin- 
ned in the usual way would have 
superficially browned with rust.” 
+ + + 
Invention of the Continuous 
Process 

N 1860, the continuous process 

for galvanizing wire was invent- 
ed by Bedson. Prior to this time 
the drawn wire was annealed in 
pots. The soft wire was cleaned in 
dilute sulfuric acid and placed wet 
on the reels. Following this, the 
wire was drawn through a bath of 
dilute muriatic acid, and then 
through the molten zinc. The coat- 
ed wire was smoothed by means 
of asand wipe. The zine thickness 
was about .0015 inch for an ap- 
proximately No. 8 gauge wire. 

eS 

HIS process was very trouble- 
\ some and not easily control- 
led. For example, if ‘the wire re- 
mained on the reels too long it cor- 
roded badly and would not coat 
uniformly, if at all. Many times 
the wire would be dirty and would 
not coat “and many other sources 
of trouble, all of which tended to 
obtain the notoriety that all gal- 
vanized wire was exceedingly rot- 
ten and brittle owing to the pro- 
cess it went through.” (Bedson, 
Jour. Br. Ir. & St. Inst. 1893). 

+ + + 

Hot Galvanizing Process in 1905 

USHMAN (Farmers ‘Bulletin 

No. 239—U. S. Dept. Agr. 
1905) described the wire galvaniz- 
ing process in use at that time. He 
says in substance: 

“In the first place, the word 
“galvanizing” as used gives a 
wrong impression. It is possible to 
dissolve zine in an acid and then by 
means of a galvanic current, by the 
very principles of electrolysis prop- 
erly controlled, to deposit it as a 
coating upon another metal like 
iron. It has been shown that this 
method will give the most adhesive 





coating of zine upon iron that it is 
possible to obtain. 
+ + + 
HE wire for galvanizing, is run 
through brick tubes, or ovens, 
which are heated by coal or gas; 
where the process of annealing or 
softening takes place. When the 
wire is cool enough it enters a bath 
of acid, which cleans it and removes 
any scales which may have formed 
during the process of annealing. 
This so-called “pickle” consists of 
diluted muratic acid and is a neces- 
sary treatment, as the wire would 
not take the zine unless it had first 
been through the acid bath. The 
question as to whether the acid 
should be washed from the wire 
before it enters the zine bath is im- 
portant and manufacturers seem to 
differ in their practice. It is by 
no means certain that acid included 
in the zine and under it will not 
tend to corrode the metal rapidly. 
Some sort of chloride is undoubted- 
ly necessary to make the iron take 
the zinc, but it is natural to sup- 
pose that the presence of actual 


acid should be avoided. 
+ + + 


HE wire is next run into a ves- 
sel about 16 feet long contain- 
ing melted zinc. As the wire 
emerges from the zine bath it is 
run through asbestos wipers which 
wipe off nearly all of the zinc and 
leave a smooth coating, which 
usually amounts to 1 to 114 per 
cent of the wire.” 
+ + + 
HEN telegraph wire is made, 
the wire is drawn much more 
slowly through the zine bath, and 
does not pass through asbestos 
wipers, but it smoothed by passing 
through a shallow bed of slightly 


damp charcoal powder. 
+ + + 


Hot Galvanizing Process in 1909 
N 1909 Sane (Transactions of 
the American Electrochemical 
Society) stated that the usual pro- 
cess for galvanizing wire at that 
time was as follows: The wire was 
first annealed and then cleaned by 
passing thru a bath of hydrochloric 
acid. It was then fluxed, (probably 
by means of zine chloride) and 
then passed into the molten zine, 
held at a temperature of 500° C. 
(£32° F.) The wire, after leaving 
the zine bath, was wiped by means 
of asbestos (screw) wipes. Sang 
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states that the drawbacks to the 
process were: 

(1) Imperfect annealing. 

(2) Absorption of hydrogen from the 
acid bath, promotion of subsequent 
corrosion; and prevention of a 
good zinc-iron union. 

(3) Fluxing causes pockets to form 
between the zine and the iron in 
which traces of chloride are im- 
prisoned and assists corrosion; 
the wiping destroys the pockets 
themselves leaving the coating 
non adherent in spots. 

(4) The zine deposited is higher in 
iron and therefore more easily 
scaled off than pure zine and soon- 
er destroyed by air and other 
agencies. (The high iron content 
was probably due to the high 
temperature of the zine bath.) 

(5) The wiping is difficult to control; 
if too close it will cause streak- 
iness, and if wiped teo cold, trans- 
verse cracks appear. 


+ + + 


LTHOUGH, fundamentally, the 

wire galvanizing process has 
remained the same since it was 
first described by Bedson in 1860, 
improvements in technique and 
structure have been made. Among 
these, are better steel for annealing 
pots and spelter pans; the use of 
molten lead for annealing in place 
of the open tubes which scaled the 
wire badly; and, of course, the im- 
proved methods of firing and tem- 
perature control. 

+ + + 


Methods of Cleaning Before 
Galvanizing 


HERE have been a number of 
methods proposed for cleaning 
the wire prior to galvanizing, but 
most wire galvanizers still con- 
tinue to use the hydrochloric acid 
cleaning bath. The fluxing of the 
wire by the use of zine chloride, 
ammonium chloride (sal am- 
moniac) or zinc ammonium chloride 
is substantially the same as it al- 
ways has been. Deeper pots have 
been used for the molten zinc al- 
lowing for better temperature con- 
trol; and the firing has ,been car- 
ried out above the dross line, a 
method recommended over 100 
years ago. Pots up to 32 feet in 
length have been used for wire gal- 
vanizing. 


HE asbestos wipes such as are 
used at the present time were 
invented about 1881. These wipes 
are either of the hard or soft type. 
The pressure applied to the asbes- 
tos for wiping is either of the screw 
or lever type. Many kinds of wip- 
ers have been used for wire, such, 
for example, as sand, charcoal and 
loose asbestos fibre. Other ma- 
terials have also been recommend- 
ed during the last 50 to 60 years 
for wiping wire, but none of these 
have survived except the asbestos 
wipe and the charcoal wipe, the 
latter being used principally for 
telephone and telegraph wire, and 
similar products where a more 
heavy coating was desired than 
could be produced by the use of 


asbestos wipes. 
+ + + 


Recent Developments in the Hot 
Galvanizing Process 
HERE have been at least three 
modifications of the hot gal- 

vanizing process developed during 
the past 15 years, designed prin- 
cipally to provide heavier coatings 
which would withstand deforma- 
tion without injury. In the order 
of their introduction, these pro- 
cesses are: 

(1) Galvannealing process 

(2) Crapo process 

(3) Flame Sealed process 

+ + + 


The Galvannealing Process 
HE _ galvannealing process, 
which was patented in 1922, 
uses no wipes. The coated wire, as 
it leaves the bath of molten zinc, is 
passed over a skimming device de- 
signed to prevent the carrying over 
of zinc skimmings and other for- 
eign material, and, then, before the 
coating has set, the coated wire is 
passed into a long heat treating 
furnace carried at a temperature 
suitable to smoothen and malle- 
abilize the zinc coating. The tem- 
perature of the heat-treating fur- 
nace varies with the gauge of the 
coated wire and the speed at which 
the wire is traveling, but, at all 
times, it is above the melting point 


of the zine. 
+ + + 


The Crapo Process 
HE Crapo process was develop- 
] ed shortly after the galvan- 
nealing process and consists sub- 


stantially in passing the wire thru 
a bath of a molten salt mixture cap- 
able of causing a surface carburi- 
zation of the wire prior to coating. 

+ + + 

The Flame Seal Process 
SHORT time later the Flame 
Seal process was developed. 
With this process, the wire, as it 
leaves the coating bath, passes thru 
a mechanical device for regulating 
the weight of coating, after which, 
and before the coating has set, it 
is subjected to the action of con- 
trolled flame for the purpose of 
evening, smoothing and malleabil- 
izing the coating. 
+ + + 
Other Processes 
HERE have been many pro- 
cesses advanced for galvaniz- 
ing wire since 1742 but none of 
these have proved practical except 
those noted. A typical example of 
a proposed process for galvanizing 
wire, which did not prove to be 
practical, is that described by Sang 
in Transaction of the American 
Electrochemical Society for 1909 
and 1911. His process consisted in 
passing wire thru a furnace con- 
taining a mixture of crushed coal 
and zine oxide and heating the wire 
electrically by means of an alter- 
nating current By this means the 
zine oxide was reduced and deposit- 
ed on the iron. The heat removed 
the grease and the carbon of the 
coal reduced the scale, the high 
temperature used accomplishing 
the annealing. A coating was 
formed comprising an alloy of zinc 
and iron, similar to that produced 
by Sherardizing. 

+ + + 
ANG stated that the cleaning 
and annealing complicated the 
process. He used 154 kilowatt 
hours per long ton of wire of any 
diameter. The speeds which he 
used averaged about 35 R.P.M. al- 
though he stated that he had used 
as high as 850 R.P.M. No wipes 
were necessary. The wire was 
cooled after coating by passing it 
thru sand which also brightened 
and polished the coating. Sang 
stated that working with zine dust 
above 420° C. (788° F.) the gal- 
vanizing is instantaneous the min- 
ute the wire reaches the tempera- 
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Outstanding Personalities of the Wire Industry 




















J. R. LONGWELL 
Chief Engineer, Carboloy Company, Inc. 


Carboloy Announces Changes and 
Additions to Staff 


ARBOLOY Company, Inc., De- 

troit, Michigan, manufactur- 
ers of Carboloy cemented carbide 
tools, dies and wheel dressers, re- 
cently announced the following 
changes in, and additions to, the 
personnel of their organization: 


+ + + 


- R. Mallory, former Chairman 
of the Board, has resigned. He 
is succeeded by Dr. Zay Jeffries, 
former President. W. G. Robbins 
and E. S. Morrison have been elect- 
ed to the Board of Directors. 
+ + + 
G. Robbins, former Vice 
President and General Sales 
Manager, has been elected Presi- 
dent. A. MacKenzie, former Man- 
ager of Manufacturing, has been 
elected Vice President in charge of 
manufacturing. K. R. Beardslee, 
former Pittsburgh District Sales 
Manager, has been appointed Gen- 
eral Sales Manager of the Carboloy 
Company. J. R. Longwell, former 
Die Engineer, has been appointed 
Chief Engineer. A. A. Merry, for- 
mer Cleveland District Sales Man- 
ager, has been appointed Special 
Representative in charge of activi- 
ties with agents licensed to supply 
Carboloy on their tools, dies and 
machines. 





W. G. ROBBINS 
President, Carboloy Company, Inc. 
. H. Godfrey, former Cleveland 
representative, has been ap- 
pointed Cleveland District Manag- 
er. P. W. Weiser, former Pitts- 
burgh representative, has been ap- 
pointed District Manager of the 
Pittsburgh Distvict. 
+ + + 
HE following sales representa- 
tives have been added to the 
various District Offices: Detroit— 
W. A. Schofield. Newark—G. G. 
DeWitt. Philadeiphia—L. J. Mar- 
tin. Pittsburgh —— A. Jamieson. 
Cleveland—G. M. Mencke. 
+ + + 
. L. Quinn has been added to 
the Engineering Staff. 


+ + + 


F. L. Riggin Elected President of 
Mueller Brass Company 
RED L. RIGGIN has _ been 
elected president of Mueller 
Brass Company, Port Huron, 
Mich., to succeed O. B. Mueller 
who resigned recently. Mr. Rig- 
gin has been associated with Mr. 
Mueller for many years having 
started with the original Mueller 
Company in Decatur, IIl., 32 years 
ago. 








K. R. BEARDSLEE 
General Sales Manager, Carboloy Company, Ine. 


N 1917 when the present com- 
pany was established at Port 
Huron, Mr. Riggin became director 
of sales and some time ago was 
chosen executive vice president of 


the company. 
+ + + 


G. P. Fryer Now Associated With 
R. H. Miller Co. 
R. Randolph V. Miller, Presi- 
ident of the R. H. Miller Co., 
of Homer, N. Y., manufacturers of 
STEELSKIN Wire Drawing Pow- 
ders, announces the association 
with his company of Mr. G. P. Fry- 
er, formerly Production Vice-Presi- 
dent of The J. T. Robertson Co., 
Syracuse, N. Y., makers of Robert- 
son’s Wire Drawing Soaps. 
+ + + 
Me: Fryer has had a long and 
practical experience in the 
development and production of 
Wire Drawing Soaps and Lubri- 
cants and his association with the 
STEELSKIN organization now 
makes it possible for this company 
to cover the entire field of Lubri- 
cants for the Industry. 
+ + + 
G. D. Hartley Announces 
Retirement 

EORGE D. HARTLEY an- 

nounces his withdrawal from 
Sleeper & Hartley, Inc., Worcester, 

(Please turn to page 393) 
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A Review oF Recent Wire PATENTS 





No. 2,042,520, APPARATUS FOR 
FEEDING WIRES FOR ELECTRIC 
LAMPS AND SIMILAR DEVICES, 
Patented June 2, 1936 by John Flaws, Jr., 
Cleveland Heights, and August W. Seitz, 
Euclid, Ohio, assignors to General Elec- 
tric Company, a corporation of New 
York. 

In the operation of this apparatus, 
one wire is fed at a time and the ap- 
paratus is not affected by knot-like welds 
or other surface conditions of the wires. 

+ + + 

No. 2,042,647, SPRING DEVICE, 
Patented June 2, 1936 by William E. 
Wine, Toledo, Ohio. 

This spring device is adapted for asso- 
ciation with the side frames of railway 
car trucks to support the bolsters. A 
friction producing means is_ provided 
which is engageable with the spring for 
substantially their entire length and 
does not project beyond the ends of the 
spring. 

+ + + 

No. 2,043,044, ELECTRIC CABLE, 
Patented June 2, 1936 by Homer G. 
Knoderer, Fairfield, Conn., assignor to 
General Electric Company, a corpora- 
tion of New York. 

The assembly includes an insulated 
wire and an uninsulated wire arranged 
side by side with an armor therefor com- 
prising a metal strip folded over both 
wires so as to conform to the peripheral 
surfaces thereof and in electrical con- 
tact with one of them, the open edges of 
the strip adjacent each other and the 
strip being provided with corrugations 
in a direction crosswise of the strip’s 
length. 

+ + + 

No. 2,043,180, METHOD OF MANU- 
FACTURING STRANDED CONDUC- 
TORS, Patented June 2, 1936 by Carl 
Traugott, Oldenburg, Germany, assignor 
to Norddeutsche Seekabelwerke Aktien- 
gesellschaft, Nordenham, Germany. 

This method is adapted for manufac- 
turing stranded electric conductors of 
the re-entrant type comprising a num- 
ber of individual insulated wires in a 
stranding machine having bobbins which 
pay out the individual wires. 

+ + + 

No. 2,043,208, MOTOR CONTROL 
SYSTEM FOR COILING MECHAN- 
ISMS, Patented June 2, 1936 by Donald 
I. Bohn, Pittsburgh, Pa., assignor to 
Aluminum Company of America, Pitts- 
burgh, Pa., a corporation of Pennsy]l- 
vania. 

An electrical control system is pro- 
vided for wire coiling machines capable 
of producing constant tension on the 
material delivered. 

+ + + 

Reissue No. 20,000, APPARATUS 
AND PROCESS FOR UNCOILING 
COILED SHEET METAL, Patented 
June 9, 1936 by William H. Hofer, Mid- 
dletown, Ohio, assignor to The Ameri- 
can Rolling Mill Company, Middletown, 
Ohio, a corporation of Ohio. 

The method is particularly adapted 
for decoiling metal stock which is sub- 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 17 East 
42nd St., New York. 





ject to coiler breaks and comprises 
withdrawing the metal from a coil in a 
tangential direction by engaging the 
metal close to the coil and rotating the 
coil in timed relationship with this with- 
drawal. The position of the coil is 
maintained with respect to the position 
of engagement during this withdrawal 
so as to prevent sharp bending of the 
metal. 
+ + + 

No. 2,043,400, CONDUCTOR CABLE, 
Patented June 9, 1936 by Walter T. 
Wells, Los Angeles, Calif., assignor to 
The Technicraft Engineering Corpora- 
tion, Los Angeles, Calif., a corporation 
of Calif. 

In this construction, there is a central 
conductor surrounded by a coating of 
dielectric material, laminations of woven 
fabric surrounding this conductor and a 
layer of malleable, moisture-proof ma- 
terial surrounding the fabric and com- 
pletely filling the voids therein. Sur- 
rounding the entire structure is an out- 
er lay composed of a number of stranded 
wires. 

+ +. + 

No. 2,043,401, SUPPORTING AND 
CONDUCTING CABLE AND 
METHOD OF CONSTRUCTING THE 
SAME, Patented June 9, 1936 by Walter 
T. Wells, Glendale, Calif., assignor to 
The Technicraft Engineering Corpora- 
tion, Los Angeles, Calif., a corporation 
of Calif. 

This patent covers the method of con- 
structing the conductor cable covered 
in U. S. patent 2,043,400. 


+ + + 
No. 2,043,528, WIRE INSULATION 
TESTING APPARATUS AND 


METHOD, Patented June 9, 1936 by 
Ralph L. Davis, Wallingford, Conn. 

A testing electrode is provided which 
is spaced from the wire conductor only 
by the insulation. As the wire is wound 
on a take-on roll it passes by the elec- 
trode. Means connected to the testing 
electrode operates to indicate the insul- 
ation resistance to successive sections of 
the insulation. 

+ + 

No. 2,043,702, INSULATED WIRE, 
Patented June 9, 19386 by William J. 
Homer, Hinsdale, Ill., assignor, by mesne 
assignments, to Associated Electric 
Laboratories, Inc., Chicago, Ill., a cor- 
poration of Delaware. 

A coating of enamel is applied to the 
wire, then multi-thread strands of cel- 
lulose material are wrapped in layers 
over the enamel and treated with a sol- 
vent of this material to thereby amal- 
gamate the material into a homogeneous 
mass and cause it to adhere to the 
enamel. 

+ + + 

No. 2,044,336, WIRE FABRIC FOR 
BEDSPRINGS AND OTHER ARTI- 
CLES, Patented June 16, 1936 by Jacob 
Schwartzman, Brooklyn, N. Y. 


Wire is bent back and forth in alter- 
nate directions to form a zig-zag, the 
bends of one side of the wire being en- 
gaged by one hook end of a U-shaped 
link while the bends on the other side 
of the wire are engaged by closed ends 
upon the other leg “i _ U-shaped link. 


No. 2,044,484, HIGH SPEED WIRE 
DRAWING MACHINE, Patented June 
16, 1936 by William D. Pierson and 
George W. Jackman, Waterbury, Conn., 
assignors to The Waterbury Farrel 
Foundry & Machine Company, Water- 
bury, Conn., a corporation of Conn. 

Included in the construction is a cab- 
inet having a multi-socket selective step- 
ped die box attached to the entrance wall 
thereof and a pair of stepped wire draw- 
ing cones journaled in the rear wall of 
the cabinet. A multiple die holder is lo- 
cated between the cones. The entrance 
and exit walls of the cabinet are pro- 
vided with slots formed in the front edges 
thereof, whereby the wire to be drawn 
having a number of dies strung there- 
upon may be passed into the cabinet from 
the front and the dies assembled therein. 

+ + + 

No. 2,044,574, STRIPPER FOR 
WIRE-RECEIVING BLOCKS, Patented 
June 16, 1936 by Charles D. Johnson, 
Worcester, Mass., assignor to Johnson 
Steel & Wire Company, Inc., Worcester, 
Mass., a corporation of Mass. 

A rotary block, having a die-receiv- 
ing surface is provided on which the wire 
is wound. In order to lift the wire load 
accumulating above the wire-receiving 
surface and separate it bodily therefrom, 
a device is included in the construction 
operating independently of the rotative 
movement of the block and while the lat- 
ter is at rest or rotating. 

+ + + 


No. 2,044,740, NAIL AND METHOD 
OF MAKING SAME, Patented June 16, 
1936 by Harry S. Stronach, Oak Park, 
Ill., assignor to Strowan Corporation, 
Oak Park, Ill., a corporation of Dela- 
ware. 

The construction includes a reduced 
entering face having an area equal to a 
substantial portion of the cross sectional 
area of the nail body, and sloping sur- 
faces joining the body and entering face, 
the entering face being roughened and 
cupped in formation. 

+ + + 

No. 2,044,970, METHOD OF COAT- 
ING INSULATED WIRE OR THE 
LIKE, Patented June 23, 1936 by Albert 
T. Candy, Jr., Oak Park, Il. 

The fabric jacket surrounding the 
wire is impregnated with a flame-repel- 
lent pitch at a temperature above the 
melting point of the pitch and then, while 
the coated wire is still hot, it is passed 
through a powdered mixture of the pig- 
ment and binder fusible below the tem- 
perature of the hot wire, thereby form- 
ing a layer of this pigment mixture over 
the jacket. 

+ + + 

No. 2,044,986, METAL-EXTRUDING 

DIE, Patented June 23, 1936 by William 
(Please turn to page 395) 
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Exports and Imports of Wire 





Exports of Iron and Steel Wire Products in May, 1936 and May, 1935 
(in gross tons) 








May April May 
19386 1936 1935 
Wire rods ..... ee 3,183 4,664 1,150 
Hoops, bands and strip “steel ‘ 4,169 5,289 3,508 
Plain black or galvanized iron or steel wire . 4,772 3,288 3,055 
Barbed wire and woven wire eininend 3,395 3,204 2,122 
Woven wire screen cloth ..... : 79 100 83 
Wire rope ...... 283 370 296 
Insulated iron or steel wire and cable—see analysis ‘below 
Other wire and manufactures . : 326 367 364 
Wire nails ............ : 786 850 688 
Tacks . ey ne : 24 24 29 
Other nails, including staples .. 242 288 212 
Bolts, machine screws, nuts, rivets and washers 621 561 595 
Total, these 11 classifications .. 17,880 19,005 12,102 





Imports of Iron and Steel Wire Into the United States 
(In gross tons) 





Concrete reinforcement bars 
Hollow bars and drill steel 
Wire rods ....... a 
Barbed wire . 

Round iron and steel wire 
Telephone and telegraph wire 
Flat wire and strip steel 
Wire rope and strand . 
Other wire ... : 

Hoops and bands 

Nails, tacks and staples’ 
Bolts, nuts and rivets .. 


Total, these 12 classifications 


682 202 190 
192 185 92 

. 1,690 1,597 1,750 
1,069 1,439 1,900 
480 233 388 

; 5 6 
261 259 134 
163 257 98 
85 138 57 
2,373 2,690 4,750 
1,595 2,337 1,441 
80 36 37 
8,670 9,378 10,843 








Exports of Insulated Wire and Cable, May, 1936 





Insulated iron or steel wire and cable . 
Rubber-covered wire 

Copper weatherproof wire . 

Copper telephone cable 

Other insulated copper wire 
Nickel-chrome electric resistance wire 


Total, these 6 classifications . 





Foreign To U. S. Possessions 
Pounds _ Dollars Pounds Dollars 
15,614 $ 2,748 2,234 $ 289 
515,862 111,383 86,455 18,329 
193,210 33,965 549,146 8,425 

- 17,505 5,299 3,678 885 
. 357,521 82,198 144,910 12,159 
23,340 30,783 22 15 
1,123,052 $266,376 286,445 $40,102 











Exports 

XPORTS of iron and steel prod- 

ucts (excepting scrap) from 
the United States during May 
aggregated 97,511 gross tons 
valued at $7,388,962, thereby re- 
cording declines of 7.2 percent in 
both quantity and value when com- 
pared with the April trade. These 
totals were, however, sharply 
ahead (48.5 percent in quantity 
and 60 per cent in value) of those 
for the corresponding month of 
1935. Shipments during the initial 
5-month period of the current 
year—450,878 tons valued at $33,- 
869,431—-were maintained at a 
considerably higher level (20,6. 
percent in quantity and 28 percent 
in value) than those which went 
forward to foreign outlets in the 
first five months of last year. 


Tin Plate Shipments Maintained at 
High Level 

IN plate continued to be the 

leading iron and steel product 
exported during the month (ex- 
cluding scrap), the total of 25,889 
tons finding numerous outlets of 
which the chief ones were Japan 
(2,867), China (2,433), Canada 
(2,329), Argentina (1,669), Brit- 
ish Malaya (1,650), and the Neth- 
erlands (1,489). Although a lower 
trade resulted in black steel sheets, 
that product continued to be ship- 
ped to a large total (10,106 tons) 
and found widespread markets in 
which Canada _ (3,369), Soviet 
Russia (2,444), Mexico (1,026), 
Australia (759), and Brazil (630) 
were outstanding. Next came 
‘other plate’ with an aggregate of 
5,207 tons going chiefly to Moz- 





ambique (2,278), Canada (927), the 
Philippine Islands (439), Mexico 
(341), and Cuba (203). The fourth 
item of importance—skelp—was 
shipped to a total of 5,188 tons, 
with Canada taking practically all 
(5,158). ‘Other steel bars’ follow- 
ed, its total of 5,114 tons finding 
outlet for the most part in Canada 
(1,802), the Philippine Islands 
(1,002), Panama (602), and Peru 
(431). Galvanized steel sheets 
also found wide distribution in a 
trade aggregating 4,830 tons, the 
outstanding markets being the 
Philippine Islands (1,743), Brazil 
(551), Colombia (511) Cuba (440), 
and Venezuela (246). 
+ + + 
Canada Again Leading Individual 
Market 
HIPMENTS totaling 21,759 tons 
were destined to Canada, thus 
allowing that market to maintain 
its role as the leading outlet for 
United States iron and steel prod- 
ucts (excepting scrap). Its May 
purchases for the most part— 
while taking in numerous items— 
were mostly of skelp (5,158), black 
steel sheets (3,369), cold rolled 
strip steel (2,329), plain shapes 
(1,895), ‘other steel bars’ (1,802), 
and hot rolled strip steel (1,780). 
Sales to the Philippine Islands (6,- 
840 tons) followed and were main- 
ly of galvanized steel sheets 
(1,743), tin plate (1,141), ‘other 
steel bars’ (1,002), heavy rails 
(451), rail joints, splice bars, etc., 
(447), and ‘other plate’ (439). 
Brazil—the third market—pur- 
chased 6,015 tons of iron and steel 
products from the United States, 
the predominant items being light 
rails (1,585), tin plant (1,303), 
plain wire (664), black steel sheets 
(630), barbed wire (552), and gal- 
vanzed steel sheets (551). Japan 
was next and in its total of 5,874 
tons the chief products were tin 
plate (2,867), wire rods (1,224), 
ingots, blooms, etc. (816), and 
‘other steel bars’ (262). Mexico’s 
trade amounted to 5,065 tons, with 
the outstanding items being black 
steel sheets (1,026), tin plate 
(988), barbed wire (542), ‘other 
plate’ (341), galvanized _ steel 
sheets (233), and car wheels and 
axles (228). Cuba’s trade of 4,550 
tons was mostly of heavy rails 
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(998), tin plate (689), barbed wire 
(573), galvanized steel sheets 
(440), plain shapes (253), and 
‘other plate’ (203) 


+ + + 


Import Trend Slightly Upward 
in May 


RON and steel imports during 
May (excepting scrap) follow- 
ed a slightly upward curve and 
aggregated 43,696 tons valued at 
$1,766,599, thereby registering 
gains of 7.2 percent and 4.1 percent 
respectively, when compared with 
April receipts. It is to be noted 
that while imports during the init- 
ial 5-month period of the current 
year (212,723) tons valued at $8,- 
406,415) registered a quantity gain 
of 52 percent, only a 36 percent ad- 
vance resulted in a value compari- 

son. 

+ + + 


Pig Iron Continues As Leading 
Import Item 


IG iron was imported to a total 
15,296 tons, and remained the 
leading import product on a ton- 


nage basis, the chief suppliers be- 
ing the Netherlands (5,913), Brit- 
ish India (4,361) Canada (2,911), 
and Soviet Russia (1,145). Next 
came structural shapes (4,936 
tons), practically all coming from 
Belgium (3,481), and France 
(1,321) Spiegeleisen—the third 
item of importance—was all re- 
ceived from Canada (4,579 tons). 

Imports of bars, whether solid or 
hollow, amounted to 3,805 tons, 
and were sent in principally by 
Belgium (2,496), France (534), 
Sweden (357), and Germany (344). 
Next was ferro-manganese (2,623 
tons), purchased chiefly from Nor- 
way (1,712), Czechoslovakia 
(400), and the Netherlands (393). 
‘Other hoops’ (2,373 tons) made up 
the sixth product and came mostly 
from Belgium (1,723), France 
(408), and Germany (217). 


+ + + 


Where May Imports Came From 
ELGIUM continued to lead in 
the supply of iron and steel 
products (excluding scrap) to the 
United States during May sending 
in 9,194 tons made up chiefly of 


shapes (3,481), bars, whether solid 
or hollow (2,496), ‘other hoops’ 
(1,723), and concrete reinforcing 
bars (682). Canada was next with 
a trade totaling 8,863 tons made up 
mostly of spiegeleisen (4,589), and 
pig iron (2,911). Germany’s 
rather varied trade of 7,021 tons 
followed, the outstanding items be- 
ing nails, tacks, and staples (1,- 
515), barbed wire (1,058), sheets, 
skelp, and sawplate (998), wire 
rods (881), pig iron (666), and 
‘other pipe’ (508). British India’s 
share (4,361 tons), was all of pig 
iron, while the next supplier— 
France—accounted for 2,493 tons 
in which shapes (1,321), bars, 
whether solid or hollow (534), and 
‘other hoops’ (408) were the prin- 
cipal products. 


+ + + 


ECEIPTS of card clothing 
(37,104 square feet valued at 
$50,971), registered gains of 44 
percent and 50 percent, when com- 
pared with April, and came from 
the United Kingdom (33,864 
square feet valued at $46,586), 
(Please turn to page 398) 
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high carbon wire. 


There is positive control of annealing tem- 
perature and already hundreds of these 
MICRO-WELDERS are 
their dependability and satisfactory per- 
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‘Round the World With the Wire Industry 





German Notes 

T is of interest that the French 
wire producers, who were sell- 
ing for export through the medium 
of German exporters (Hamburg 
and Bremen) have discontinued 
their export sales. The recent 
heavy burdens due to compulsory 
increase of wages, combined with 
a reduction of working hours to a 
40 hour week, payment of all time 
lost on strike, and twelve days va- 
cation a year with pay has left the 
industry unable to sell at present 


for export without a sharp increase 
of prices, which, of course, is quite 
impossible. 
+ + + 
HE recent advance of prices for 
wire products in Great Britain 
will open this market to those out- 
side of the IWECO. The IWECO 
members are getting for the Brit- 
ish market a certain annual allot- 
ment, which of course does not in- 
clude outsiders. The IWECO re- 
ports that the general trend on the 
export market is showing signs of 








Whether you handle alkali or acid 
corrosives in a quart dipper or in 
tank cars, you will find ACE HARD 
RUBBER Equipment of solid hard 
rubber and rubber protected metal 
that will give unbelievably long life. 
Our book ACE HARD RUBBER 
PROTECTION tells the story. Send 
for a copy ... today. 


AMERICAN HARD RUBBER COMPANY 
11 MERCER ST., NEW YORK, N.Y. - AKRON, OHIO 
111 W. WASHINGTON ST., CHICAGO 


HARD RUBBER 
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AMERICAN HARD RUBBER CO., 
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11 Mercer St., New York, N. Y. . 





Please send me a complimentary copy of ‘‘ACE Hard Rubber Protection.’’ 
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considerable improvement. Busi- 
ness in May had been quiet, but the 
demand in June showed a material 
improvement in almost all markets. 
This concerns particularly South 
Africa, some of the Latin Ameri- 
can markets, the Balkans, Egypt, 
and Scandinavia. The Japanese 
wire competition is rather keen, 
but the export restrictions on wire 
nails from Japan are still main- 
tained. Canada, after a very sat- 
isfactory start in wire nail exports 
to England and Ireland, has almost 
completely withdrawn from that 
market. Prices for all products are 
unaltered. On the domestic Ger- 
man market, turnovers this year 
were 30% better than last year, 
and the industry is operating at 
approximately 74% of capacity. 
+ + + 
USSIA is starting the produc- 
tion of wire nail machinery 
and is copying a few well known 
German types for this purpose, in 
spite of the protest of the German 
works. The quality of the Russian- 
made products, however, has not 
yet improved in the metal machin- 
ery field, and it is significant that 
an aeroplane motor does not stand 
more than 200 flying hours (state- 
ment by “Trud’’). 
+ + + 
XPORTS of German wire mak- 
ing machines show a constant 
improvement. During the first 
four months of this year, the 
value was M 2,183,400, compared 
with 1,682,300 last year, and 911,- 
389 two years ago. Exports of 
bolts and rivets, screws and wash- 
ers show a very sharp increase. 
Total exports were 6,883 tons the 
first four months in 1934, 13,558 
tons same time in 1935, and 17,922 
tons this year. Fish bolts are not 
included. 
+ + + 
© pte for wire products from 
the United States have under- 
gone an interesting change. It 
was anticipated that due to ad- 
vance of prices for bright and other 
manufactured wire, galvanized 
wire, etc., and reduction of prices 
for finished wire products in the 
United States, many small makers 
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would import wire for manufactur- 
ing purposes. This has already 
happened and the quantity of wire 
for this purpose sold to the United 
States has nearly trebled since 
March, whereas orders for nails, 
barbed wire and wire netting have 
been falling off. Particularly wire 
nail wire and mattress wire (tin- 
ned) are in good demand, and a 
further increase of business for 
these products is anticipated. 
+ + + 


California Wire Cloth Company 
Establishes New Office and 
Warehouse 

EW offices and warehouse fa- 
cilities have been established 
in San Francisco by the California 
Wire Cloth Company, of Oakland, 
California. This company, widely 
known by its unique Grizzly Bear 
and “‘Calwico” trade mark is a real 
pioneer in Pacific Coast industry, 
having been in existence since 1859. 
+ + + 
HE company operates one of the 
most up-to-the-minute wire- 
cloth plants found anywhere in the 
United States. Every phase of pro- 
duction from the actual drawing of 
the wire to the final weaving is 
maintained. All standard or spe- 
cial screens are available—stock 
materials include iron, steel, brass, 
copper, bronze, monel-metal, alum- 
inum and stainless steel. 
+ + + 
OMPLETE engineering facili- 
ties are available for the de- 
signing and developing of screens 
and wire cloths to meet practically 
all requirements of almost every 
industry. 
+ + + 
"Armco" Buys Interest in Rustless 
Iron & Steel Corporation 


MERICAN Rolling Mill Com- 

pany has purchased a stock 
interest in Rustless Iron & Steel 
Corporation. “Armco” has been 
the largest individual customer of 
the Rustless corporation. 

+ + + 

HE Rustless Iron Company of 

America was_ incorporated 
February 24th, 1926 in Maryland. 
C. E. Tuttle is chairman; W. S. 
Symington, president; T. F. Mc- 
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Laughlin, vice president; J. K. 
Remsen, secretary; W. C. Miller, 
treasurer and W. F. Marks, pur- 
chasing agent. 
+ + + 
T is understood that the initial 
advantage of the purchase will 
be to permit the research organiza- 
tions of the two companies to work 
out important developments which 
have been decided upon. 


Czechoslovak Wire Netting 
Cartel 

HREE Czechoslovak manufac- 
turers of wire netting con- 
cluded a cartel agreement regulat- 
ing production and sales of wire 
netting on January 1, 1935, and in 
view of its favorable effect it has 
been supplemented by a new one 
and additional members have ad- 
hered thereto, we are informed by 
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roofing nails. 


machine is in operation. 


210 N. RACINE AVE. 





GLADER 


HIGH SPEED WIRE NAIL MACHINE 


We. Gianen Macnine Works 





ial are built in nine sizes to cover a range of nails from 15 
gauge 1/4" long to 3/8" diameter 12" long, including large head 


A month's operation of one of our latest type machines will produce 
an average of more than 200 pounds of 8d common nails per hour. 


These machines are well liked by operators, due to the fact that ad- 
justments are easily made and can, in most instances, be made while the 


The performance of these machines, both as to production and low 
maintenance cost has led to their exclusive selection in all of the recent 
major nail making machine installations. 


WM. GLADER MACHINE WORKS 


CHICAGO, ILL. 
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Dr. A. Broft, oftice of the com- 
mercial attache, Prague. The car- 
tel operates through the “Prodejni 
Spolecnost pro Retezy a Dratene 
Zbozi” (Sales Company for Chains 
and Wire Products), Lazarska 7, 


Prague II. 
+ + + 


Manufacture of Steel Wire in 
South Africa 
NOTHER company will under- 
take the manufacture of steel 


wire and steel rope for mining and 
other purposes in the Union of 
South Africa, we are informed by 
Commercial Attache Samuel H. 
Day, Johannesburg. The factory 
will be situated near the center of 
the Witwatersrand and will be 
equipped with a modern plant for 
wire drawing and rope making. 
Insofar as they are suitable for the 
finished products in question, it is 
proposed to utilize local steel pro- 
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Insulating 


Machines 





SYNCRO Flyers and Capstans are individually driven 


by direct connected synchronized motors. This in- 


sures a smooth constant drive and eliminates mechanical 
back-lashes and vibrations which are encountered in 
conventional drives. 


A production efficiency of 75% and greater is 
maintained at high speeds with this type of drive when 
serving cellulose films and | mil insulating papers. 


For complete details address 


SYNCRO MACHINE CO. 


187 SYLVAN AVE. NEWARK, N. J. 
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ducts in the manufacture of the 
steel rope. 
+ + + 


Broken Hill Proprietary Company 
in Control of Australian lron 
and Steel Limited 


ONTROL of the Australian 

Iron and Steel, Limited, was 
acquired by the Broken Hill Pro- 
prietary Company in October, 1935, 
and it is expected that this merger 
will materially improve the pro- 
spects of both in that local competi- 
tion, etc., will be eliminated, we are 
informed by Trade Commissioner 
in Charge E. C. Squire, Sydney. In 
April 1936 the sheet mills of the 
Australian Iron and Steel, Limited, 
at Port Kembla were sold _ to 
Lysaght’s Newcastle Works, Limit- 
ed, which is controlled by the 
Broken Hill Proprietary Company 
and is Australia’s main producer of 
galvanized iron. The mill acquired 
is reported to have a capacity of 
between 20,000 and 30,000 tons a 
year and was completed in 1935, 
however, it is understood that pro- 
duction has been intermittent be- 
cause of technical difficulties. The 
Broken Hill Proprietary Company 
now has to all intents and purposes 
complete control of the Australian 
industry. 
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Outstanding Personalities of the 
Wire Industry 
(Continued from page 386) 


Mass., as he has recently sold his 
entire stock holdings in that com- 
pany to his former associates. An 
announcement of his future plans 
will be made shortly. 


+ + + 
H. W. Reynolds, Boston District 
Manager, Wheeling Steel Corp. 


HEELING Steel announces 

the appointment of Howard 
W. Reynolds as district manager in 
charge of the Boston office, suc- 
ceeding S. H. Waters, who has been 
transferred to the New York office. 
Mr. Reynolds, who has been with 
Wheeling for a number of years 
moves east from Milwaukee, where 
he resided while engaged in sales 
work throughout the state of Wis- 
consin for the Chicago office of 
Wheeling Steel Corporation. 





H. W. REYNOLDS 
Boston District Manager, Wheeling Steel Corp. 
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als, tools and equipment for 
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terested, additional infor- 
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production. Every shipment will be the 
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Keystone about wire. We can help you. 
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TENTATIVE PROGRAM 
SEVENTEENTH ANNUAL MEETING 
OF THE 
AMERICAN WELDING SOCIETY 
OCTOBER 19-23, 1936 
CLEVELAND, OHIO 


Headquarters for Technical Sessions and Commit- 
tee Meetings—Hotel Cleveland 





Exposition—Cleveland Public Auditorium 


Monday, October 19th 
Morning 
9:45 A. M. Ball Room—Business Session. 
‘ President J. J. Crowe, presiding. 
Report on Society Activities by President Crowe. 
Teller’s Report on Election of Officers. 
Award of Samuel Wylie Miller Memorial Medal. . 
Review of Committee and Section Activities by Chairmen. 
Discussion. 


Afternoon 

:00 P. M. Ball Room—Technical Session. 

A. E. Gibson, Chairman, The Wellman Engineering Co. 

E. Vom Steeg, Vice-Chairman, General Electric Company. 

Welcome address by local official. 

“Fundamentals of Metallurgy of Welding,” by E. S. Dav- 
enport and Dr. R. H. Aborn, United States Steel Corp- 
oration. 

“Multi-Layer Oxyacetylene Pipe Welding,” by R. M. Rooke, 
F. C. Saacke and A. N. Kugler, Air Reduction Sales Com- 
pany. 

High speed motion pictures of various welding processes, 
by E. Vom Steeg, General Electric Company; W. E. 
Crawford and Walter Richter, A. O. Smith Corporation. 


w 


Evening 


o 


:30 P. M. Parlor—Dinner and Meeting Board of Directors. 
Review of Society Activities, appointment of committees 
and officers, new business. 


Tuesday, October 20th 


Morning 

7:45 A. M. Ball Room—Technical Session. 

H. M. Boylston, Chairman, Case School of Applied Science. 

E. R. Fish, Vice-Chairman, The Hartford Steam Boiler 
Inspection & Insurance Company. 

FUNDAMENTAL RESEARCH IN WELDING 

“Heating by the Proximity Effect” by Edward Bennett, 
The University of Wisconsin. 

“The Welding of Copper,” by A. P. Young, Michigan Col- 
lege of Mining and Technology. 

“Non-Destructive Testing of Welds,” by W. B. Kouwen- 
hoven, The Johns Hopkins University. 

“Impact Tests of Welds at Low Temperatures,” by Otto 
Henry, Brooklyn Polytechnic Institute. 


Afternoon 


2:00 P. M. Ball Room—Technical Session. 


H. W. Gillett, Chairman, Battelle Memorial Institute. 

R. E. Kinkead, Vice-Chairman, Consulting Engineer. 

FUNDAMENTAL RESEARCH IN WELDING 

“X-Ray Methods for Studying Stress Relief,’ by John T. 
Norton, Massachusetts Institute of Technology. 

“Welded Beam-Column Connections,” by Inge Lyse, Fritz 
Engineering Laboratory, Lehigh University. 

“Circuit Characteristics and Are Stability,’ by S. C. Os- 
borne, Wilson Welder and Metals Co., Inc. 

“Welded Structural Brackets,’ by C. D. Jensen, Lehigh 
University. 





Evening 


7:30 P. M. Conference and Meeting of Fundamental Research 
Committee, Bureau of Welding Research and Engineering 
Foundation. 

H. M. Hobart, Chairman, General Electric Company. 
This conference is scheduled for university research work- 
ers in the fundamentals of welding. 


Wednesday, October 21st 
Morning 


co 


:45 A. M. Ball Room—tTechnical Session. 

A. F. Davis, Chairman, The Lincoln Electric Company. 

C. A. McCune, Vice-Chairman, Magnaflux Corporation. 

“Brazing with Silver Solders,” by Robert H. Leach, Handy 
& Harman. 

“Importance of Design Control for Welded Piping Sys- 
tems,” by T. W. Greene, Linde Air Products Company. 
“Principles of Surfacing by Welding,’ by E. W. P. Smith, 

The Lincoln Electric Company. 
“Technique for Resistance Welding Ferrous and Non-Fer- 
rous Sheet Metals,” by E. I. Larsen, P. R. Mallory Co. 


Afternoon 

:00 P. M. Ball Room—Technical Session. 

Hugh H. Dyar, Chairman, The Linde Air Products Com- 
pany. 

J. B. Tinnon, Vice-Chairman, Metal and Thermit Corpora- 
tion. 

“Procedures for Control of Welding Parts,” by G. H. Moore, 
Jr., Newport News Shipbuilding and Dry Dock Company. 

“Welding Copper and Its Alloys—A Review of the Lit- 
erature,” by Ira T. Hook, American Brass Company. 

“Resistance Welding of Dissimilar Metals,” by R. T. Gil- 
lette, General Electric Co. 

“Thermit Welding,” by J. H. Deppeler, Metal & Thermit 
Corporation. 

“The Exploration of the Modern Metallic Are,” by L. J. 
Larson, A. O. Smith Corporation. 


Thursday, October 22nd 
Morning 


Ww 


9:45 A. M. Joint Session American Welding Society with 

American Society of Mechanical Engineers. 

C. W. Obert, Chairman, Union Carbide & Carbon Research 
Labs., Ine. 

Milton Male, Vice-Chairman, United States Steel Corpora- 
tion. : 

“Stress Analysis,” by C. H. Jennings, Westinghouse Elec. 
& Mfg. Co. 

“Alloy Steels and Their Weldability,” by A. B. Kinzel, Un- 
ion Carbide and Carbon Research Labs. 


Afternoon 


2:00 P. M. Joint Session American Welding Society with 

American Society of Mechanical Engineers. 

H. F. Henriaues, Chairman, Air Reduction Sales Company. 

S. M. Weckstein, Vice-Chairman, Timken Roller Bearing 
Company. 

“Welding Heavy Machinery and Equipment,” by C. A. 
Wills and F. L. Lindemuth, Wm. B. Pollock Company. 

“Steel Plate Construction.” 

“Using Steel Plates for Machine Frames.” 


Evening 
7:00 P. M. Dinner dance with entertainment. 


Friday, October 23rd 
Morning 


American Society of Mechanical Engineers 
(American Welding Society members invited) 
Weldability of Non-Ferrous Metals: 
Copper, Brass and Bronze, Monel Metal, Aluminum. 
Afternoon 
American Society of Mechanical Engineers 
(American Welding Society members invited) 
Review of Welding Developments as they affect Mechanical 
Design. 
Welding of Light Machines and Products. 
Principles Involved in Selecting Casting vs. Welding. 


Metal Congress Exposition, Public Auditorium, Cleveland, October 19 to 24, 1936. 
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A Review of Recent Wire 
Patents 


(Continued from page 387) 


M. Horton, Sewickley, Pa., assignor to 
Pittsburgh Screw & Bolt Corporation, a 
corporation of Pennsylvania. 

In a bolt-blank forming machine, the 
inventor employs a hammer die and an 
extrusion die, the latter being formed 
with a bore of two diameters with inter- 
mediate taper and of compound struc- 
ture, one part comprising a _ block of 
great hardness but of little tensile 
strength mounted within a carrier block 
of great tensile strength, the portion of 
the bore of small diameter and the taper 
being formed in the block of great hard- 
ness, the outer part of the extrusion die 
being formed of softer and tougher ma- 
terial in which is formed a portion of 
the bore of larger diameter. 

+ + + 


No. 2,045,103, INSULATED CON- 
DUCTOR, Patented June 23, 1936 by 
Samuel J. Rosch, Yonkers, N. Y., as- 
signor to Anaconda Wire & Cable Com- 
pany, New York, N. Y., a corporation 
of Delaware. 

No. 2,045,104, REENFORCED 
SHEATHED CABLE, Patented June 
23, 19386 by Samuel J. Rosch, Yonkers, 
N. Y., assignor to Anaconda Wire & 
Cable Company, New York, N. Y., a 
corporation of Delaware. 

The first patent covers an electric 
conductor having a covering of a wrap- 
ping of tape and a body of asbestos in- 
terspersed throughout the textile net- 
work secured to the tape. 

The second patent covers wire en- 
veloped in liquid insulating material and 
an outer metallic sheath of a metal of 
relatively low tensile strength, a strip of 
metal being wrapped about the body of 
insulation and having a tensile strength 
relatively higher than the sheath. 

> ae I 


No. 2,045,277, WIRE BAR AND 
PROCESS FOR MAKING SAME, Pat- 
ented June 23, 1936 by Karl A. Lindner, 
Baltimore, Ma., assignor to American 
Smelting and Refining Company, New 
York N. Y., a corporaton of N. J. 

More specifically, copper wire bars 
with tapered ends for subsequent work- 
ing operations are specifically adapted 
for this process which comprises hori- 
zontally casting the bar, milling off the 
usual oxidized surface of the bar, and 
further milling off sharp, irregular edges 
along substantially the entire length of 
the bar including the tapered ends to 
prevent formation of surface imperfec- 
tions in the finished product resulting 
from the subsequent working of the bar. 

+ + + 

No. 2,045,544, SPRING STRUC- 
TURE, Patented June 23, 1936 by An- 
gelo Pittoni, Lynbrook, N. Y., assignor, 
by mesne assignments, to Burton-Dixie 
Corporation, a corporation of Delaware. 

The end coil of each unit ¢omprising 
this spring structure is hinged to the 
end coils of adjacent units by having 
the wires of one coil wrapped around the 
wire of an adjacent coil and the ends of 
the spring wires being unknotted and ex- 
tending into the centers of the spaces 
framed by the units. 


(Please turn to page 296) 
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This endurance, unusual as it may seem, is no more than should 
be expected of Robertson Lead Presses . . . for, in design, 
materials and construction, every Robertson Press is built 
with an extra margin of quality cal- 
culated to fit it to handle the tough- 
est job in the world. 


Robertson Presses are DESIGNED | saneats | 
FOR ECONOMICAL PRODUC- oo 
TION — built for a lifetime of 


trouble-free service! 


Write today for complete informa- 
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Accumulators. 
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Come to 


Cleveland 


by rail 
by motor 
by steamer 
by air 
and come to Cleveland's most 
convenient hotel 


HOTEL CLEVELAND 


® Without going out of doors from 
your train in the Union Terminal a 
red cap will bring you to the large, 
friendly lobby of Hotel Cleveland. 


All principal motor routes pass our 
door on Cleveland’s Public Square. A 
modern 2000-car garage adjoins Hotel 
Cleveland and can be reached by an 
inside passageway. 


The palatial Great Lakes steamers 
and cruise ships dock a few minutes 
away from Hotel Cleveland. 


From the largest municipal airport in 
the world there is direct motor trans- 
portation at a small fixed charge to 
Hotel Cleveland. 


However you choose to enter or leave 
Cleveland, you will find the conven- 
ient location, the hospitable welcome, 
the friendly attention you receive at 
Hotel Cleveland a pleasant memory 
of the city. 


Rooms from $2.50 for one, $4 for 
two. Three restaurants and 
popular priced, air-conditioned 
Coffee Shop. Breakfasts from 
25¢e, luncheons from 50c, and 
dinners from 75c. 


HOTEL, 


CLEVE 
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A Review of Recent Wire Patents 
(Continued from page 395) 


No. 2,045,568, TUBULAR STRAND- 
ED WIRE STRUCTURE, Patented 
June 30, 19836 by Gorman C. Burd, 
Adrian, Mich, assignor to American 
Cable Company, Inc., New York, N. Y., 
a corporation of Delaware. 

A tubular wire casting is provided 
comprising a number of layers of heli- 
cally coiled spring wire, the outer layer 
gripping the next adjacent layer. The 
convolutions are urged to spring out- 
wardly due to contiguous convolutions 
free from internal stresses. 


+ + + 


No. 2,045,726, WIRE DRAWING MA- 
CHINE, Patented June 30, 1936 by 
Samuel Hugh Richards, Harpenden, 
England. 

The assembly includes two stepped 
oppositely rotatable drawing pulleys be- 
tween which the wire extends in crossed 
reaches, an elongated cylindrical sup- 
port parallel with the pulley axes and 
disposed near the crossing points of the 
wire reaches, clips adjustably mounted 
on the support for turning adjustment 
circumferentially of the same and for 
adjustment longitudinally thereof, and 
die-supporting spindles adjustably 
mounted on the clips and disposed at 
right angles to the length of the support, 
the spindles being adjustable in the direc- 
tions of their lengths and being turnably 
adjustable about their longitudinal 
axes, and means for holding the clips 
and the spindles in adjusted positions. 


+ + + 


No. 2,046,291, TENSION CONTROL 
FOR WIRE WEAVING MACHINES, 
Patented June 30, 19386 by Noah S&S. 
Harter, Waukegan, IIl., assignor to 
Cyclone Fence Company, Waukegan, II1., 
a corporation of Illinois. 

A tension indicator is provided associ- 
ated with each warp wire at a point be- 
tween the device for aligning the warp 
wires transversely of the machine frame, 
each tension indicator yieldably holding 
the wire out of its normal direction and 
in alignment transversely of the frame 
when the tension on the warp wires is 
uniform. 








Make Your Plans Now To Attend 


THE ANNUAL WIRE ASSOCIATION MEETING AND CONVENTION 
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NATIONAL METAL CONGRESS 


At CLEVELAND, O. 


OCTOBER 9th to 23rd, 1936 
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Some Advantages of Wire Machine Guards 


VEN a layman strolling through 
a manufacturing plant could 
hardly fail to be struck by the wide 
variety of attachments used as ma- 
chine guards. There seems to be 
no settled idea about the design of 
the guards used to protect a par- 
ticular part of a machine. This 
may be unavoidable to a certain 
extent but there is no reason why 
the wrong material should so often 
be used. Obviously it is not pos- 
sible to use wire in every case but 
many occasions have been observed 
when it might have been utilized 
with more efficient results and at a 
much lower cost. We will not refer 
much in a short article to the cast 
machine guards made by the manu- 
facturer to suit his own machinery 
but rather to the ones made by the 
plants own maintenance depart- 
ment to suit particular conditions. 
Almost without exception such 
guards will be made out of sheet 
metal or wire. 
+ + + 
NE decided advantage a wire 
guard has over a sheet metal 
one is that the parts beneath the 
guard may be seen without moving. 
Protected part cannot even be oiled 
without taking off guard  be- 
cause the oil hole is hidden whereas 
a wire guard does not obstruct the 
view. A sheet metal guard was 
once made for a woodworking ma- 
chine to protect the operators face 
against flying chips. Often, after 
this had been in use a short time it 
resulted in some scrap work due to 
the fact that the operator was un- 
able at times to watch the progress 
of the work owing to the interfer- 
ence of the guard. This was re- 
moved and a wire one substituted 
to enable the work to be under ob- 
servation at all times. This guard 
proved just as efficient as a chip 
protector too, and at a much lower 
cost. It may be seen that a little 
foresight here would have antici- 
pated the disadvantage of sheet 
metal under such conditions and 
saved the added cost of a useless 
guard. 
+ + + 
OMETIMES a guard is more of 
a warning device than an ac- 
tual protection, and in most in- 
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stances of this kind wire will be 
found the most efficient to use. 
Special precautions must be taken 
at times to prevent crashes between 
modern electric shop trucks, for in- 
stance. One shop uses a gate at 
the intersection of two alleys so 
that the trucker travelling along 
this alley must dismount to open 
the gate before he can proceed to 
cross the other. This enables him, 
of course, to see that the way is 
clear; an automatic device closing 
the gate after him. By making 
this gate of wire a light and easily 
moved obstruction was obtained. 
It made just as good a protection as 
a heavier metal or wooden one 
which, although they would have 
been stronger, would still be unable 
to stand the impact of a heavy 
truck accidentally crashing into 


them. 
+ + + 


SOMEWHAT similar guard is 

the one placed to protect a cer- 
tain vicinity of a machine but not 
directly attached to it. Here also 
wire screen is the best and safest 
material to use. A sheet metal 
guard that was placed around a ma- 
chine was itself the cause of an 
accident once when a workman 
tripped over something and fell 
with his arm on the corner of 
guard, cutting it badly. Evidently 
a guard to protect the guard was 
badly needed here. However, this 
was made unnecessary by the 
adoption of wire screen attached to 
box frames. 

+ + + 

ACHINE treadles are some- 

times provided with a hood 
like cover to prevent the operator 
accidentally stepping on them. If 
such covers completely hide the 
treadle they make it awkward for 
the operator who must slide his 
foot in from the front and feel 
around, more or less, for the 
treadle. A paper cutting machine 
was amply protected at the treadle 
by a strong wire mask open at the 
front. The operator could see 
through the mask, of course, and 
place his foot squarely on the 
treadle. Some sheet metal treadle 
hoods that have come under obser- 
vation have not been so efficient, as 
the operator’s foot would often 


slide off either side of the treadle 
because he was unable to see it. 
Any dangerous machine operated 
by a treadle and where the opera- 
tor cannot be protected in any other 
way should have a safeguard of a 
similar kind. 
+ + + 

HILE no general rule can be 

laid down it appears that a 
wire guard is the best to use unless 
there is a possibility of it receiving 
blows more severe than it can re- 
sist. Wire can be bent and twisted 
to suit awkward shapes much easier 
than sheet metal, it is cheap and 
easy to handle. But it would be a 
mistake to think only in terms of 
wire when machine guards are be- 
ing considered just as some shops 
are making the mistake now of 
thinking only in terms of sheet 
metal. Both materials can often 
be used together, a frame of sheet 
metal with a wire screen making an 
ideal combination. Neither ma- 
terial then, is likely to monopolize 
the field but it is the present writ- 
er’s opinion that wire has not yet 
achieved its full share of the busi- 
ness of protecting machinery. 
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Second Edition — NEW AND REVISED 





WIRE DRAWING 


AND THE 


COLD WORKING OF STEEL 


By 
ALASTAIR T. ADAM, A.R.T.C. 


PHOTOGRAPHS, DIAGRAMS & TABLES 


fier publication of the first edition of ''Wire Drawing and the Cold 


Working of Steel'’ occurred over ten years ago, but in this age of ° 


technical development the progress made is so rapid that such a period 
is sufficiently lengthy to make any text-book out of date, and in the 
preparation of the second edition of this valuable work the author has 
not been so much surprised that much has had to be revised, or rewritten, 
as that any of the text could be left without modification. 


+ + + 


HE main scheme of the original edition has been retained with its 

intention of so presenting the subject that it may be of-interest to 
both the wire manufacturer and the wire user. Some matter has been 
eliminated, but much has been added, notably an entirely new chapter 
dealing with typical applications of wire; and although some of the old 
text remains unaltered, every chapter has been completely revised and 
several entirely rewritten. The volume has also been re-illustrated with 
a large number of photographs, diagrams and tables. Thus has been 
brought fully up to date the author's intention to explain the real nature 
of cold-worked products, and to show how the physical properties re- 
quired for a particular process may be obtained. 
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Exports and Imports of Wire 
(Continued from page 389) 


Germany (1,980 square feet valued 
at $4,251), and Belgium (1,260 
square feet valued at $134). 
+ + + 
IRE cloth and screen receipts 
totaled 68,778 square feet 
(73,412 square feet in April), and 
came mostly from Germany 
(45,903), the Netherlands (10,- 
651), France (9,987), and Canada 
(1,714). 
+ + + 
= OURDRINIER and other paper- 
making wire (40,823 square 
feet) was imported from Germany 
(25,893), and Austria (14,930), 
and recorded a decline from the 
April trade (46,334 square feet). 
+ + + 
HE 736,000-piece trade in wire 
heddles declined sharply from 
the 1,517,000 pieces received in 
April and came from Germany 
(475,000), and Switzerland (261,- 
000). 
+ + + 
IRE fencing and netting, gal- 
vanized before weaving, was 
imported to a total of 60,225 square 
feet—a considerable decrease from 
the 529,450 square feet received in 
April—and came from Germany 
(54,000), and the Netherlands 
(6,225). Of the galvanized after 
weaving grade, Germany (888,- 
750), the Netherlands (203,750), 
and Belgium (203,750) covered the 
1,419,020 square feet trade which 
compared with 495,525 square feet 
received in April. 
+ + + 
XPORTS of iron and steel wood 
screws during May, 1936 
totaled 24,378 gross valued at 
$4,226. Of this total the Union of 
South Africa took 7,621 gross 
valued at $831; Cuba, 4,911 gross 
valued at $763; Japan 4,400 gross 
valued at $1,217; Colombia 1,243 
gross valued at $225; Salvador 
998 gross valued at $123; Canada 
880 gross valued at $172. 
+ + + 
XPORTS of brass wood screws 
during the same _ period 
amounted to 4,567 gross valued at 
$2,057. Of this total Panama took 
1,207 gross valued at $407; Canada 
921 gross valued at $582; Cuba 920 
gross valued at $262; Philippine 
(Please turn to page 403) 
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The Design of Mechanical Springs 
(Continued from page 377) 


in fibres nearer to the centre plane 
or axis. When the spring is then 
fully stressed, the intensity of 
fibre stress is not directly propor- 
tional to the distance from the 
neutral axis but approaches that 
shown in the accompanying dia- 
grams (Fig. 4 and Fig. 5). 
+ + + 
O spring material is perfectly 
homogeneous at the time the 
springs are coiled and the effect of 
subsequent exposure to corrosion 
and fatigue conditons is to increase 
surface defects. For this reason, 
the relative efficiencies of spring 
types shown in Table I must be 
modified somewhat with the know!l- 
edge that the very stress distri- 
bution which when equal makes 
the spring highly efficient, also 
multiplies the probability of a 
weak point occurring at a vital 
locality. 
+ + + 
ECENT tests on compression 
springs have seemed to indi- 
cate that when the ends are squared 
and ground, there is a somewhat 
better distribution of stress if the 
ends are so positioned as to make 
the total number of coils in the 
spring slightly greater than an 
even number, rather than making 
the ends of spring come in a direct 
line parallel to the springs axis. 
+ + + 
HILE under ordinary static 
conditions, the stress in a 
helical compression spring is even- 
ly distributed throughout all free 
coils, this condition seldom obtains 
in valve springs of constant pitch 
and coil diameter made for high 
speed engines. For this reason 
springs of varying pitch or varying 
coil diameter are frequently used 
for this purpose. 
+ + + 
N extreme case of eccentric 
loading of a helical compres- 
sion is illustrated in the use of such 
a member in flexible shaft or coupl- 
ing. There are many instances, 
however, in which eccentric load- 
ing occurs through accident rather 
than by design, and in such cases 
the maximum fibre stress in the 
spring material is likely to exceed 
that calculated. 
(Please turn to page 400) 
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Automatic 
Spark Testing Equipment For 
Large Stranders 


WE are building automatic sparkers for stranders which 
will test each layer in the stranding operation. 


HEN a breakdown occurs in the insulation, the control 
relays will operate a solenoid which will throw out the 
clutch and apply the brakes bringing the strander to a stop, 
and also ringing an alarm to notify the operator. The system 
is interlocked so that it is impossible for the operator to 
start up the strander again without restoring the fault relays. 


For Details Address: 


R. L. Davis Elec. Co., Inc. 


340 CENTER ST. 
WALLINGFORD, CONN. 


Licensed under R. L.. Davis Patent No. 2043528, Wire Testing Apparatus 
and Methods. 
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Ee “Plunger-Release” Lubricated 
Y Valve Plug Valve Plug Valve 
All Have Great Resistance To Acid 


Duriron Y valves are full opening; The lubricated valve, Nordstrom 


in pet Ti te a the Rg type, combines the acid resistance of 
stem Is guided so that it cant get pion with the Nordstrom lubricat- 
out of alignment. niga 

The Duriron Plunger-Release plug id scan 
valve has a simple device for releas- 
ing the plug; especially suitable for 
places where valve is apt to stick 
from lack of use. 


THE DURIRON COMPANY, Inc. 


445 N. Findlay St. Dayton, Ohio 


Where valves corrode, try Duriron 
valves. Bulletin No. 161 contains de- 
tailed information. Write for a copy. 
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ELEVATOR SUPPLIES CO., Inc., HOBOKEN, N. J. 


Manufacturers of 


WIRE DRAWING 
MACHINERY 


To meet all requirements for high speed production 


High Speed Insulating Machines 
For use with Paper - Cotton - Silk 


Saturating and Finishing Equipment 
For Weatherproof and Code Wire 


Taping Machines for Cambric and Paper 
Take-ups - Spoolers - Coilers 
Tinning Equipment 


Other Equipment for Producing 
Wire and Cable 








STEEL WIRE 


By MAURICE BONZEL 
A NEW BOOK ABOUT WIRE! 


HIS complete treatise on 
© every phase of the manu- 

facture of high and low 
carbon steel and ferrous alloy 
wires now available in English, in a 
limited edition . . . The author, 
trained as a metallurgist, is gen- 
eral manager of a large wire mill 
in France. He has taken full ad- 
vantage of his unique opportuni- 
ties. 


495 pages. 414 charts, photomicrographs and 
illustrations 


Translated and Published by Kenneth B. Lewis, Consulting Engineer 
Price $15.00 


SEND ORDERS TO 


WIRE and WIRE PRODUCTS 


17 E. 42nd Street, New York 
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The Design of Mechanical Springs 
(Continued from page 399) 


OST of the helical spring for- 
mulas set forth in hand books 
and charts, assume that the stress 
produced in a helical spring is the 
same as that which would be pro- 
duced in a straight bar subjected 
to the same twisting force. Such 
an assumption does not allow for 
the fact that the fibres on the out- 
side of the coil being longer than 
those on the inside will permit a 
greater displacement of adjacent 
sections of the wire with a given 
stress than those on the inner side 
of the coil, or since the displace- 
ment of adjacent sections must be 
the same in each case, will permit 
this deflection at a lower fibre 
stress than those at the inside of 
the coil. It will become apparent 
at once that in closely coiled 
springs, the difference between the 
fibre stress in the wire at the in- 
side of the coil and those at the 
outside may ke very material.* 
+ + + 
¥ helical springs having a coil 
diameter as little as three times 
the diameter of the wire or rod, 
the actual stress occuring in fibres 
at the inside of the coil may be as 
much as 50% greater than the cal- 
culated stress. While some of the 
more recently published charts and 
formulas take this fact into con- 
sideration, practically none of 
those published prior to 1929 do so. 
+ + + 


T will be seen from the above dis- 
cussion of cases that are not 
governed by the common formulas 
for spring design, that these for- 
mulas should be employed only 
when their use is tempered with a 
wide experience with the excep- 
tional as well as the usual case of 
spring design. The method of fas- 
tening springs, in some cases, 
affects further and in no small de- 
gree the factors governing the 
choice of spring design. Where a 
flat spring of uniform section is 
employed, for example, the fasten- 
ing and support may be so designed 
that as the load is increased and 


* This matter is dealt with by A. Réver, “Bran- 
spruchung Zylindrische Schraubenfederr mit 
Kreisquerschnitt’’, Zeitschrift des Vereines deut- 
scher Ingenieme, 1913, p. 1907 and by A. Wahl in 
his paper “‘Stresses in Heavy Closely Coiled Heli- 
cal Springs” presented at Spring Research Com- 
mittee of A. S. M. E. meeting Dec. 1928. 
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the spring deflects the effective 
length of the spring decreases so 
that under final deflection, the 
spring is under a uniform stress 
throughout its entire length, and 
its efficiency as an absorber of 
energy becomes identical with that 
of the tapering cantilever spring 
or the helical torsion spring. 
+ + + 
T must also be borne in mind by 
the designer of springs that de- 
sign and material are indissoluably 
linked in the matter of spring per- 
formance, and that conversely if 
the conditions under which thé 
spring is to operate are known in 
advance they may influence the de- 
signer in his recommendations and 
result in a product that is more 
satisfactory to the user. Some of 
the factors governing spring de- 
sign, which have not been fully 
dealt with in this article are the 
influence of repeated stress under 
normal and abnormally corrosive 
atmospheres, the effect of sudden 
impact, the effect of scratches and 
surface blemishes, the period of 
vibration, the effect of tempera- 
ture and that of continued stress- 
ing. These subjects will be cover- 
ed in subsequent articles of this 
series. 


+ + + 


HIS is the first of a series of five 
articles by Mr. Rockefeller. Each 
article will be complete in itself so far 
as relates to the specific subject. The ar- 
ticles will appear as follows: 


Sept. 1936. “Factors Affecting the Per- 
formance of Springs.” 

Fatigue 

Corrosion 

Corrosion-fatigue 

Surface defects and stress concentra- 


tion. 
+ + + 


Oct. 1936. “Materials for Springs.” 

Steels 

Music Wire 

Annealed Steel 

Premier Wire 

Alloys- Cr.-V. Si-Mn. ete. 
Non-ferrous alloys 

Monel Metal 

Phosphor Bronze 


+ + + 


Nov. 1936. “Instrument Springs.” 
Considerations important ‘in the de- 
sign and manufacture of instrument 
springs. 

Extension springs vs. Compression 
Springs. 

The twist of a helical spring under 
axial load. 


(Please turn to page 404) 
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for a Copy? 


This new leaflet 
and price list on 


Norbide Abrasive 
will be sent on 
request. Write 


for your copy. 


NORTON COMPANY 
WORCESTER, MASS. 


New York Chicago Detroit 
Philadelphia Pittsburgh Hartford 
Cleveland Hamilton, Ont. London 
Paris Corsico, Italy Wesseling, Germany 

N-28 














EST.1865 Alco INC.I9IS 


Asia. 


Cc ff SSL ECOMPANY 


Omace.U.¢ eat.ore. U.S PAT. OFF. 
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A SIMPLE, efficient, compact, high speed 
Insulating Machine applying cotton, silk, paper, 
or transparent films with equal facility, either 
single or double cover. 


Maintenance cost is low and price is 
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NEW ENGLAND BUTT COMPANY 
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Weatherproof Braiders 
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THE MACHINES THAT PUT THE ‘RINGS’ IN ‘SPRINGS’ 


UNIVERSAL SPRING COILERS 
TORSION SPRING MACHINES 
FLEXIBLE CASING AND 

FLEXIBLE METALLIC TUBE COILERS 


AUTOMATIC AND HIGH SPEED SPRING COILING 
AND WIRE MILL EQUIPMENT 


SLEEPER & HARTLEY, INC. 
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BALLOFFET DIAMOND WIRE DIES CO. INC., 
13-15 East 22nd Street, New York City 








PROTECT YOUR PRODUCTS BY 
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All cases submitted given personal attention by members 
of the firm. 
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Send for blank form “Evidence of Conception” and instructions. 





Lancaster, Allwine & Rommel 


PATENT LAW OFFICES 


438 Bowen Building 815-15th St., N. W. Washington, D. C. 
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H. C. Mann Awarded A. S. T. M. 
Dudley Medal 


. C. MANN, Senior Materials 

Engineer, Ordnance Dept., U. 
S. Government, Watertown Arsen- 
al, was chosen as the winner 
of the Charles B. Dudley Medal for 
1936. This medal, which comme- 
morates the name of the first A. S. 
T. M. President (1902-1909), is 
awarded to the author of the pa- 
per presented at the preceding an- 
nual meeting which is of outstand- 
ing merit and constitutes an orig- 
inal contribution on research in en- 
gineering materials. The medal will 
be awarded Mr. Mann on July 1 
during the 1936 A. S. T. M. annual 
meeting in Atlantic City. 


+ + + 


HE winning paper entitled “The 

Relation Between the Tension 
Static and Dynamic Tests” presents 
data and conclusions from an in- 
vestigation which led to the discov- 
ery of a correlation between static 
and dynamic tests. This correlation 
involves consideration of the fact 
that a material in its initial state 
possesses a certain amount of in- 
herent internal potential energy 
which, during the process of de- 
formation, is apparently converted 
to kinetic energy and manifested as 
increased elastic strength. 

+ + + 

ATA are presented regarding 

this internal energy factor 
which clearly indicate that the 
mechanism of the process of de- 
formation and rupture is essential- 
ly the same under both static and 
dynamic conditions. It is also 
shown that since time is required 
for energy conversions to take 
place, the total energy value ob- 
tained must be dependent on force, 
time, and space, and therefore to 
obtain a complete knowledge of the 
dynamic properties of materials, 
the velocity of the force applica- 
tion must be considered. 

+ + + 
R. Mann, who was educated at 
Worcester Polytechnic Insti- 

tute and Boston University, has 
been at Watertown Arsenal since 
1916. From 1928 he has been re- 
search engineer in charge of the 
physical testing laboratory and has 
recently been appointed senior 
materials engineer. 
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Historical Data Relating to Hot 
Galvanizing Practice for Wire 
(Continued from page 385) 
ture of the zinc dust. He recom- 
mended that the best working tem- 
perature would be from 500° C. 

to 600° C. (930° F. to 1112° F.). 
+ + + 
NOTHER process which was 
recommended for wire and 
which did not prove practical was 
that of Reese, proposed in 1897. 
He recommended the use of a cen- 
trifuge for galvanizing wire in 
coils. He stated that 750 R.P.M. 
was suitable for 20 ga. wire in 10 
inch bundles. Lower speeds were 
advocated for heavier gauge wire. 
He claims to have coated barbed 
wire in coils and also wire mesh. 
The coating of wire mesh to be 
used, instead of wooden laths, for 
holding plaster, had been previous- 
ly described in 1842. 
+ + + 
Summary 
OU will note from the few ex- 
amples given, that until within 
the past fifteen years most of the 
improvements in the hot galvan- 
izing process for wire, were prin- 
cipally made in equipment and ap- 
paratus. Only recently, as was 
pointed out, have there been 
changes in the process itself. Asa 
consequence we may safely say 
that better hot galvanized wire can 
be produced at the present time 
than ever before. 
+ + + 
S we mentioned in the begin- 
ning of this article, we have 
made no attempt to write an ex- 
haustive history of the hot gal- 
vanizing process for wire, but we 
hope that this brief outline will be 
of some interest. 
+ + + 


Exports and Imports of Wire 
(Continued from page 398) 


Islands 581 gross valued at $360; 
Costa Rica 220 gross valued at $40. 
+ + + 
MPORTS of wood screws during 

the same period amounted to 
56,858 gross valued at $4,260, of 
which amount Sweden took 44,658 
gross valued at $3,640; Japan 
7,200 gross valued at $418; and 
Belgium 5,000 gross valued at 
$202. 
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THE ONLY WAY 


TO MEASURE WIRE 
ACCURATELY 


is to run it through a dependable wire 
measuring machine. Productimeters are 
used in most of the wire plants of the 
United States for getting accurate footage on 
coils, reels, and spools, measuring off wire, and 
in manufacturing wire products. 

















These small, compact machines can be mounted 
anywhere and are adapted to bare or insulated 
wire and cable .005 to .5 in. Send for 
Catalog Section No. 3 


DURANT MFG. CO. Productimeters 
1928 N. Buffum St. 180 Eddy St. 
Milwaukee, Wis. Providence, R. I. 





Learnabout PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corrosion in the mill and in 
shipping. Paralan-coated wire can be spot welded or 
soldered without cleaning. Also, Paralan leaves surfaces 
in good condition for all types of finishes—enameling, 
japanning, lacquering, plating, etc. 


Write for further information. We may be able to solve 
your difficulties. 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 
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CREST [rage 


JUST OFF 
BEACHFRONT 
OPEN ALL YEAR 
On Beautiful North Carolina Avenue, Atlantic City 
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to your room any time up to 11 o’clock without any charge 
for breakfast or service. 


EVERY ROOM HAS PRIVATE BATH 
AND AT LEAST THREE LARGE WINDOWS 


SINGLE DOUBLE 
As Low As + As Low As 
$2.50 and $3.00 $5.00 and $6.00 


Write for Weekly Rates and Group Rates 
FAIRBAIRN, INC. 
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Think of it! 


95% 


of the pickling rooms 
of the world 


use RODINE 


in the pickling bath to 
| save money and produce 
a better product. 





If you have a metal fin- 
ishing problem--pickling-- 
cleaning -- painting -- con- 
sult our experts--Service 
Free. 


| 
| 
| 
| 





PENNA. Detroit 


AMERICAN(CHEMICAL AINTCO. 
AMBLER 
6339 Palmer Ave., E. | 





124 Exeter St. 





SILVER e e 
raven Wire Drawing Powder tice: ri. 
For Reduction of Music Wire, Stainless and Alloys. 


T. GORE 


Olivil For 


Brooklyn, N. Y. 





























HIGH SPEED 


Welding Wire Straightening and 
Cutting Machinery 


Round Wire Straightening and 
Cutting Machinery 


Flat Wire Straightening and 
Cutting Machinery 


Roll and Rotary Wire Straighteners 


THE F. B. SHUSTER CO. 


New Haven, Conn. 
Straightener Specialists Since 1866 

















Continuous Straightening 
and Cutting Machinery 


With 
FLYING SHEAR 
for round and shaped wire. 


++ + 


THE HALLDEN MACHINE 
COMPANY 


THOMASTON CONNECTICUT 
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Glycerine an Index of Industrial 
Growth 
A reliable “barometer” of Amer- 
ica’s progress in the manu- 
facture of luxuries and necessities 
of modern civilization is afforded 
by the glycerine market, according 
to N. N. Dalton. in charge of re- 
search for the Glycerine Producers’ 


Association. 
a oer 


HE United States is the world’s 
largest producer and user of 
glycerine, Mr. Dalton reveals. With 
less than ten per cent of the world 
population, this country produces 
about one half of the world’s glyc- 
erine supply. He further points out 
that we not only use practically all 
our own production but have im- 
ported an average of eleven mil- 
lion pounds per vear for the last 
five years. 
+ + + 
MONG other uses of glycerine 
which have come into larger 
industrial and household promin- 
ence in recent years, Mr. Dalton al- 
so points out its growing import- 
ance in the manufacture of cello- 
phane and other transparent cellu- 
lose wrapping sheets; in the manu- 
facture of an even larger list of 
commercial foods and beverages; 
in the making of synthetic resins 
which are supplanting lacquer for 
automobile and other protective 
coatings; and in an increasing num- 
ber of medical and pharmaceutical 
uses, 
+ + + 


Glycerine Fills Place in Mill 
Operations 

TILIZING glycerine to promote 

efficient operation of mill 
equipment and machinery is of in- 
terest to every plant engaged in 
metal working. A number of ap- 
plications to which this fluid lends 
itself in the functioning of pumps, 
gages, and various other heavy mill 
machines, are listed by Walter S. 
Tower, Executive Secretary of the 
American Iron & Steel Institute, 
on a basis of actual practice within 
the industry. 


(Please turn to page 405) 








MAILING LISTS 


A c GET OUR FREE 
pene \| REFERENCE 


BOOK and 
MAILING 
ILIST CATALOG 


Gives counts and prices on accurate guaranteed 
mailing lists of all classes of business enter- 
prises in the U. S. Wholesalers—Retailers— 
Manufacturers by classification and state. Also 
hundreds of selections of individuals such as 
professional men, auto owners, income lists, etc. 


Write today for your copy 


R.L. POLK&CO. 


Polk Bidg.— Detroit, Mich. 


Branches in Principal Cities 
World’s Largest City Directory Publishers 


Mailing List Compilers. Business Statis- 
tics. Producers of Direct Mail Advertising. 








The Preparation and Microscopic 
Examination of Metallic 
Specimens 


(Continued from page 382) 


H. S. Rawdon and M. G._ Lorentz 
Metallographic Etching Reagents I For 
Copper” Nat. Bur. Stds.—Scientific Pa- 
per No. 399 (1920) and II For Copper 
Alloys, Nickel, and Alpha Alloys of 
Nickel” Nat. Bur. Stds. Scientific Paper 
No. 435 (1922). 


Proc. A. S. T. M., 1935, Vol. 35, 1935, 
Part 1, p. 1319, Tentative Standard E3— 


35T. 


+ + + 





For references given by numbers in 
text refer to notes under tables in 
Part Il. 











The Design of Mechanical Springs 
(Continued from page 401) 


Mechanical Hysteresis. 

Creep under load. 

Temperature effect on Modulus of 

Elasticity—Elinvar and related nickel- 

chromium steels. 

Approved methods of manufacture. 
Dec. 1936. “The Manufacture of Wire 
Springs.” 

Pre-tempered wire. 

Annealed wire. 

Heat treating. 

Spring Finishes—choice and method 
of Application. 
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PAPER CABLE FILLER 
FOLDED PAPER FLATS 
PAPER INSULATION YARNS 
E. W. TWITCHELL, INC. 


Formerly National Patent Reed Co. 
3rd & Somerset Sts. Phila., Pa. 











EYELETS 
ZINC WIRE 
ZINC STRIP 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 
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Machinery For 
Wire, Tube, And Brass Mills 
409 Mulberry St., Newark, N. J. 











Broden Construction Co. 


Wire Mill and Cold 
Rolling Equipment 


10255 Harvard Ave. 
CLEVELAND, OHIO 








WIRE DRAWING MACHINERY AND 
EQUIPMENT 
Rod Frames—16” Frames, 8” Frames 
—Take-Up Frames, Wire Pointers— 
Puller Tongs. 
General Castings for Wire Mill use. 
Circulars on Request. 


E. J. SCUDDER FOUNDRY & 
MACHINE CO. 
TRENTON, N. J. 
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STRAIGHTENING AND POLISHING 
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WIRE DIE CORPORATION 
300 W. 56th ST... NEW YORK 
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New Edition of ‘Research, 
Illustrated" 


ELIEVING that the practical 
plant man will welcome de- 
tailed information on processes in 
which its products are involved, 
rather than pure advertising of 
the products themselves, E. F. 
Houghton & Co. has instituted a 
new type of publication called 
“RESEARCH, Illustrated”’. 


+ + + 


HE first edition, devoted to 

textile processing, met with a 
wide and generous response from 
mill men and requests for many 
additional copies. 


+ + + 


THER editions now being pre- 

pared include Transmission, 
Lubrication and Metal Working. 
In each edition, technical problems 
are discussed from a _ research 
viewpoint and profusely illustrat- 
ed with outstanding photographs 
and microphotographs. Men in 
industry desiring to be placed on 
the mailing list are invited to write 
E. F. Houghton & Co., 240 W. 
Somerset Street, Philadelphia, Pa., 
mentioning this publication. 


+ + + 


Glycerine Fills Place in Mill 
Operations 


(Continued from page 404) 


LYCERINE, according to Mr. 

Tower, has proven itself of 
value for the following purposes: 
1) as the fluid medium in pressure 
gages; 2) as an anti-freeze com- 
pound in pumps: 3) as a_ valve 
packing in pumps and gages when 
mixed with white lead; 4) as a low 
temperature lubricant when mixed 
with graphite; 5) for the transmis- 
sion of pressure in some testing 
machines; 6) for the absorption of 
energy of recoil in certain types of 
stamping machines. 


VIANNEY 


1869—Joseph Vianney conceives 
and makes the fine wire drawing 
diamond die. 
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Thomson-Judd Wire 
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For more complete information, consult the annual Directory, Index & Buyers’ Guide. 














ABRASIVES— 
Norton Co., Worcester, Mass. 
ANNEALING POTS AND BOXES 
Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
ANODES—Nickel 
Seymour Mfg. Co., Seymour, Conn. 
ARMORING EQUIPMENT 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Seymour Mfg. Co., Seymour, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
BAKERS—Rod and Wire 


Lindberg Engineering Co., Chicago, III. 


Morgan Construction Co., Worcester, Mass. 


Morrison Engineering Co., Cleveland, O. 

Ross Engineering Corp., New York, N. Y. 
BORON CARBIDE— 

Norton Co., Worcester, Mass. 
CARRIERS—High Speed Braider 

Mossberg Pressed Steel Corp., Attleboro, 


Mass, 
CEMENTS—Refractory 
Norton Co., Worcester, Mass. 
CHEMICALS—Cleaning 
American Chemical Paint Co., Ambler, Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin Co., The Wm., Pittsburgh, Pa. 
CLEANING & PICKLING 
EQUIPMENT 
Broden Construction Co., Cleveland, O. 
Duriron Co., The, Dayton, 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
COATING—Protective 


American Lanolin Corp., Lawrence, Mass. 
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COILERS—Sheet, Strip and Wire 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 

COMPOUNDS—Cleaning 
Oakite Products, Inc., New York, N. Y. 

CONDUITS—Iron and Steel 
—e Sheet & Tube Co., Youngstown, 


CR: ANES—Block Stripping 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O 
CRANES—Cleaning House 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O 
CRANES—Electrical Traveling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
CRANES—Wire Mill 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
DIES—Diamond 
on Diamond Wire Dies Co., Inc., N. 


Cochaud Wire Die Co., New io 

Driver Harris Co., Harrison, N. 

Kelly Wire Die Corp., New York, IN. xi 

Union Wire Die Corp., New York, N. Y. 

Vianney Wire Die Works, New York. 
DIES—Lead Extrusion 

John Robertson Co., Brooklyn, N. Y. 
DIES—Repairs & Re-Cutting 

Balloffet Diamond Wire Dies Co., New York, 

N. Y. 

Cochaud Wire Die Corp., New York. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Kelly Wire Die Corp., New York, N. Y. 


Union Wire Die Corp., New York, N. Y. 
Vianney Wire Die Wks., ee 
DIES—Rod and Tube Drawing 
Balloffet Diamond Wire Dies Co., New York, 
| AS 


Carboloy Co., Inc., Newark, N. J. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Union Wire Die Corp., New York, N. Y. 
Vanadium Alloys Steel Co., Pittsburgh, Pa. 
Vianney Wire Die Works, New York, N. Y. 


DTES—Tantalum Carbide 
Balloffet Diamond Wire Dies Co., New York, 
Y 


Kelly Wire Die Corp., New York, N. Y. 
Vanadium Allovs Steel Co., Pittsburgh, Pa. 
Vianney Wire Die Works, New York, N. Y. 
DIES—Tungsten Carbide 
Balloffet Diamond Wire Dies Co., New York, 
W. Y. 


Carhboloy Co., Inc., Newark, N. J. 
Firth-Sterling Steel Co.. McKeesport, Pa. 
Kelly Wire Die Corp., New York. N. Y. 
Union Wire Die Corp., New York, N. Y. 


Vanadium Alloys Steel Co., Pittsburgh, Pa. 


Vianney Wire Die Works, New York, N. Y. 


DRAW BENCHES 
H. J. Ruesch Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Machine Co., Tren- 
ton. N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
DRUMS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, 


Mass 
ENGINEERS—Consulting Galvaniz- 
ing 
W. H. Spowers, Jr., New York, N. Y. 


ENGINEER—Consulting Wire Mill 
Lewis, Kenneth B., New York, N. Y. 


WIRE 


























BUYERS’ GUIDE, Continued 




















ENGINEERS—CONSULTING— 
Non-ferrous Wire Mill 


New Products Development Corp., Yonkers, 
N 


. 


EYELETS—Brass or Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 


FILLERS—Paper for Cable 
E. W. Twitchell, Inc., Phila., Pa. 


FURNACES—Annealing 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Ross Engineering Corp., New York, N. Y. 
Surface Combustion Co., Toledo, O. 


FURNACES—Automatic 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O 


FURNACES—Bright Annealing 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, IIl. 
Ross Engineering Corp., New York, N. Y. 
Surface Combustion Co., Toledo, O. 


FURNACES—Electric 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Il. 
FURNACES—Hardening and Temp- 
ering 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O. 
FURNACES—Lead Melting 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, III. 
John Robertson Co., Brooklyn, N ‘ 
Surface Combustion Co., Toledo, O. 


FURNACES—Non-Oxidizing 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O 


FURNACES—Wire, Strip and Sheet 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, III. 
Ross Engineering Corp., New York, N. Y. 
Surface Combustion Co., Toledo, O. 
Wilson, Lee, Engineering Co., Cleveland, 


GEARS—Wire Mill 


Farrel-Birmingham Co., Ansonia, Conn. 


GRINDERS—Roll 


Farrel-Birmingham Co., Ansonia, Conn. 
Norton Co., Worcester, Mass. 


HANDLING EQUIPMENT—Material 


Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
HOISTS—Electric Traveling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
HOISTS—Monorail 
Cleveland Tramrai] Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 


INHIBITORS 

American Chemical Paint Co., Ambler, Pa. 

Delany Chemical Co., Tacony Station, 

Philadelphia, Pa. 

Parkin Co., The Wm., Pittsburgh, Pa. 
INSULATION—Cable or Cable Filler 

E. W. Twitchell, Inc., Phila., Pa. 
LATHES—Die Reaming 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
LIME—Pulverized 

Amer. Lime & Stone Co., Bellefonte, Pa. 


LININGS—For Acid Tanks 


American Hard Rubber Co., New York, N. Y. 


LUBRICANTS—Wire Drawing 
Gore, T., Brooklyn, N. Y. 
R. H. Miller Co., Homer, N. Y. 
Oakite Products, Inc., New York, N. Y. 
MACHINERY—Armoring (Cable, 
Wire Hose) 
American Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
John Robertson Co., Brooklyn, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Thomson-Gibp Electric Welding Co., Lynn, 


Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Braiding 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 


August, 1936 


MACHINERY—Brazing 
ere Wire Machinery Co., Lynn, 
ass. 


MACHINERY—Bunching 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 

MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Watson Machine Co., Paterson, N. J 

MACHINERY—Cable, Electric 
American Insulating Machinery Co., Phila- 

delphia, Pa. 

Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I 
Thomson-Gibb Electric Welding Co., Lynn, 


Mass. 
Watson Machine Company, Paterson, N. J. 
MACHINERY—Chain Making 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Closing 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Coilers 
Broden Const. Co., Cleveland, O. 


Elevator Supplies Co., Inc., Hoboken, N. J. 


Farrel-Birmingham Co., Ansonia, Conn. 

Morgan Const. Co., Worcester, Mass. 

H. J. Ruesch Machine Co., Newark, N. J. 

Sleeper & Hartley, Inc., Worcester. Mass. 

Waterbury-Farrel Foundry & Machine Co. 
Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Copper Wire Draw- 
ing and Rolling 


Elevator Supplies Co., Inc., Hoboken, N. J. 


Farrel-Birmingham Co., Ansonia, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 


Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 


Waterbury, Conn. 


MACHINERY—Covering Wire— 
Syncro Machine Co., Newark, N. J. 


MACHINERY—Cutting 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Hallden Machine Co., Thomaston, Conn. 
F. B. Shuster Co., New Haven, Conn. 
W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley, Worcester, Mass. 


MACHINERY—Enameling 


American Insulating Mach’y Co., Phila.. Pa 


Elevator Supplies Co., Inc., Hoboken, N. J. 


MACHINERY—Extruding 
John Robertson Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Flat Wire 
Broden Construction Co., Cleveland, O. 
H, J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Forming 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Galvanizing Wire 
Broden Construction Co., Cleveland, O. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 
MACHINERY—Gang Winders 
H. J. Ruesch Machine Co., Newark, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINER Y—Grinding 
Norton Co., Worcester, Mass. 
MACHINERY—Insulating 


American Insulating Machinery Co., Phils. 
Elevator Supplies Co., Inc., Hoboken, N. J. 


New England Butt Co., Providence, R. I. 
Syncro Machine Co., Newark, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lead Encasing 
Presses, etc. 
John Robertson Co., Brooklyn, N. Y. 
MACHINERY—Lead Stripping 
John Robertson Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lock Washer 
Sleeper & Hartley. Inc., Worcester, Mass. 
MACHINERY—Magnet Wire 


American Insulating Mach’y Co., Phila., Pa. 


Elevator Supplies Co., Inc., Hoboken, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Material Handling 


Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
MACHINERY—Measuring Wire & 

Cable 

Davis, R. L., Electric Corp., Wallingford, 
Conn, 

Durant Mfg. Co., Milwaukee, Wis., and 
Providence, R. I. 

New England Butt Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 

MACHINERY—Nail and Tack 

a Wm., Machine Works Co., Chicago, 

Ill. 


Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Panning 
American Insulating Machinery Co., Phila. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
MACHINERY—Pointing 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
E. J. Scudder Foundry & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Rod Mill 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Const. Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y. 
MACHINERY—Rolling Mill 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark. N. J. 
ee Sanne & Machine Co., 
Waterbury, Co 
MACHINERY__Rubber Strip 


Covering 

Farrel-Birmingham Co., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Rubber Tubing and 


Straining 

Farrel-Birmingham Co., Ansonia, Conn. 

New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Screw Wire 

Sleener & Hartley. Inc.. Worcester, Mass. 
MACHINERY—Special 

American Insulating Mach’y Co., Phila. Pa. 

Elevator Supplies Co., Inc., Hoboken, N. J. 

Broden Construction Co., Cleveland, O. 

H. J. Ruesch Machine Co., Newark, N. J. 

E. J. Seudder Foundry and Machine Co., 

Trenton, N. J. 

Sleeper & Hartley. Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. / 
MACHINER Y—Special—Combination 
Machine for Drawing, Cutting-to- 
length, Straightening and Reeling 
Bars from Coil in One Operation 


Byron Type)— 
A. Schuyler, New York, N. Y. 

MACHINERY._-Spooling 

American Insulating Machinery Co., Phila. 

Elevator Supplies Co., Inc., Hoboken, N. J. 

Vaughn Machinery Co., Cuyahoga Falls, O. 

Waterbury-Farrel Foundry & Machine Co., 

Waterbury, Conn. 

Watson Machine Co.. Paterson. N. J. 
MACHINERY-—Spring Making 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Staple 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINER Y—Straightening 

Broden Construction Co., Cleveland, O. 

Hallden Machine Co., Thomaston, Conn. 

H. J. Ruesch Machine Co., Newark, N. J. 

W. A. Schuyler, New York, N. Y. 

F. B. Shuster, New Haven, Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Stranding 

New England Butt Co., Providence, R. I. 

Sleeper & Hartlev, Inc., Worcester, Mass. 

Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Watson Machine Co., Paterson, N. J. 
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MACHINERY-—Strip Steel 
Broden Const. Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 


MACHINERY—Swaging 
Elevator Supplies Co., Inc., Hoboken, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Worcester, Mass. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 


MACHINERY—Taping 
Amer. Insulating Mach. Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Testing Size of Wire 
R. L. Davis Elec. Co., Wallingford, Conn. 


MACHINERY—Testing Wire 
Henry L. Scott Co., Providence, R. I. 


MACHINERY—Tinsel Rolling Mills _ 


Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 


MACHINERY—Trolley Wire 
Vaughn Machinery Ov., Cuyahoga Falls, O. 


MACHINERY—Tube Mill 
H. J. Ruesch Machine Co., Newark, N. J. 


MACHINERY—Welding Wire 
Micro Products Co., Chicago, Ill. 
F. B. Shuster Co., New Haven, Conn. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
MACHINER Y—Winding 
American Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken N. J. 
New England Butt Co., Providence, R. a, 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wire Drawing 
American Insulating Machinery Co., Phila. 
Broden Const. Co., Cleveland, Ohio. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
E. J. Scudder Foundry & Machine Co., 
Trenton, N. J. 
W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Wire Rope 
New England Butt Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Walaen Machine Company, Paterson, N. J. 
MACHINERY—Wire Tinning 
American Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
MACHINERY—Wrapping Wire 
W. A. Schuyler, New York, N. Y. 
MATERIAL HANDLING EQUIP- 
MENT— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
MONORAIL SYSTEMS— 

Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O 
NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire — Strip 


Hudson Wire Co., Ossining, N. 
Seymour Mfg. Co., Seymour, ag 


OVENS—Annealing or Drying 
Lindberg Engineering Co., Chicago, III. 
Ross Engineering Corp., New York, N. Y. 


PAPER—Insulating 
E. W. Twitchell, Inc., Phila., Pa. 


PICKLING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Delany Chemical Co., Tacony Station, 
Philadelphia, Pa. 
Parkin Co., The Wm., Pittsburgh, Pa. 


PICKLING—Tank Linings 

American Hard Rubber Co., New York, N. Y. 
POTS—Annealing, Case Hardening 

and Tempering 

Lindberg Engineering Co., Chicago, IIl. 
POTS—Lead Melting 

Farrel-Birmingham Co., Ansonia, Conn. 

John Robertson Co., Brooklyn, N. Y. 
PRESSES—Hydraulic and 


Mechanical 
Farrel-Birmingham Co., Ansonia, Conn. 
John Robertson Co., Brooklyn, N. Y 


PRESSES—Lead 
John Robertson Co., Brooklyn, N. Y. 


PULLERS—Wire 
E. J. Scudder Fdry. & Machine Co., Tren- 
ton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 


PUMPS—Hydraulic 
John Robertson Co., Brooklyn, N. Y. 
REEL AND TENSION STAND— 


Sleeper & Hartley, Inc., Worcester, Mass. 


REEL CRUTCHES 
Watson Machine Co., Paterson, N. J. 








REELS—Annealing and Stranding | 

Mossberg Pressed Steel Corp., Attleboro, 
ass. 

REELS—Impregnating 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 

REELS—Steel 

Mossberg Pressed Steel Corp., Attleboro, 
Mass, 

REFRACTORIES—High 
Temperature 


Norton Co., Worcester, Mass. 
ROD BAKERS— 


Morrison Engineering Co., Cleveland, O. 


RODS—Wire—Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 

Ohio. 


ROLLS— 
Farrel-Birmingham Co., Ansonia, Conn. 
RUST PROOF COMPOUND 


American Lanolin Co., Lawrence, Mass. 


SHEET—Steel 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Superior Sheet Steel Co., Canton, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 


SOAPS—Wire Drawing 
Gore, T., Brooklyn, N. Y. 
R. H. Miller Co., Homer, N. Y. 


SPOOLS—Steel 
Mossberg Pressed Steel Corp., 
Mass. 


STRIP—Brass, Zinc and Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


STRIP—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co., Pittsburgh, Pa. 


Attleboro, 


Republic Steel Co., Youngstown, O. 

Wheeling Steel Corp., Wheeling, W. Va. 
TANKS—Compound 

Watson Machine Co., Paterson, N. J. 
TESTERS—Wire 

Henry L. Scott Co., Providence, R. I. 
TRAMRAIL SYSTEMS— 


Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 


TREADS—Safety 
Norton Co., Worcester, Mass. 
TRUCKS 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


TUS" BENDERS AND FORMERS 
. J. Ruesch Machine Co., Newark, N. J. 
VALVES AND FITTINGS—Acid 


Proof 
Duriron Co., The, Dayton, O. 
VULCANIZERS 


Watson Machine Co., Paterson, N. J. 
VULCANIZING PANS 


American Insulating Mach’y Co., Phila., Pa. 


WIRE—Cold Heading 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, IIl. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Corp., Youngstown, O. 
Youngstown Sheet & Tube Co., Youngstown, 


Wheeling Steel Corp., Wheeling, W. Va. 


WIRE—Electric 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


WIRE—Enameled For Coils 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 


WIRE—Manufacturers 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Co., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Lil. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 

Ohio 
WIRE—Nickel Silver and Phosphor 


Bronze 

Hudson Wire Company, Ossining, N. Y. 

Seymour Mfg. Co., Seymour, Conn. 
WIRE—Non Ferrous to Specification 

For Special Purposes 

Hudson Wire Co., Ossining, N. Y. 

Seymour Mfg. Co., Seymour, Conn. 

Winsted. Div. of Hudson Wire Co., Winsted, 

Conn. 


WIRE—Spring 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel and Wire Co., Peoria, IIl. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Seymour Mfg. Co., Seymour, Conn. 
Youngstown Sheet & Tube Co., Youngstown, 

Ohio. 


WIRE—Steel—Also Coppered Steel— 


Also Galvanized Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 


WIRE AND STRIP—Brass, Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 





This is a carefully classified index of concerns who specialize in this industry and who advertise regularly in WIRE 
& WIRE PRODUCTS. Please mention WIRE when writing to these firms. 
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THE WATSON MACHINE COMPANY 


ESTABLISHED 1845 


PATERSON, NEW JERSEY. U.S.A. 








Electric Cabie and Wire Rope Machinery : 


STRANDERS 


BUNCHERS 
ARMORING MACHINES 


PAIRING & TRIPLING 
MACHINES 


CLOSERS 
CLOSERS & CABLERS 


TAPING MACHINES 


TAPING HEADS 


JUTE & BURLAP 
THREAD SERVERS 
COMPOUND TANKS 
CHALK APPLIERS 


CAPSTAN SECTIONS 


LET OFF REEL STANDS 
WINDERS 


COILING MACHINES 


COILING HEADS 
TAKEUP STANDS 
TRAVERSES 


TEMPERING & GAL- 
VANIZING MULTIPLE 
HEAD TAKEUPS 


MEASURING MACHINES 


ELECTRIC PATCH 
VULCANIZERS 


SATURATING, WAXING 
& GREASING TANKS 


Planetary & Rigid Frame types (horizontal and vertical.) 
High-Speed Tubular and Built-up types. 


High-speed types for spools up to 1500 lb. capacity. 
For Wire (planetary type) and for Tape. 


For Bare & Insulated Wire. 


For Wire in Planetary, High-speed & Angular types. 
For electric cable in Planetary and Angular types. 


Eccentric and Concentric types, for Paper, Friction and Varnished 
Cambric and Burlap types. 


For applying steel tape in Eccentric and Concentric high-speed 
types. 


Applying Heads. 

For Cotton, Asbestos, etc. application on hose and wire. 
Electrical or Steam heated for machine or unit application. 
Wet and Dry types. 


With Single tapered and double grooved wheels, with Lay Control 
by gears or variable speed transmission. 


Shaft and Shaftless types, for any size of reels. 
For steel and copper, in single or multiple head units. 


Power or manual drive for package coiling—also for warehouse 
and shipping room use. 


For wire rope and insulated wire and cable. 
Inclined frame, Shaftless and Heavy-duty types. 
Light and Heavy, manual, mechanical and motorized. 


For wire. 


For Length Measurement. 


Gas fired and Electrical. 


WIRE TINNING MACHINESGas fired and Electrical. 


CABLE PEELERS 
POLISHING HEADS 
REEL CRUTCHES 
MOTORIZED WINCHES 
CUTTERS : 
SPOOLS 


For removing lead sheathing and insulation. 
Separately or Motor driven. 

For turning heavy reels in handling and shipment. 
For general duty in cable and rope plants. 

For wire rope, cable and chain. 

Heavy-duty for Rope-Mills and Cable-plants. 


Send for descriptive catalogue. 


ELEUTRICAL WIRE AND CABLE—WIRE ROPE AND CORDAGE MACHINERY 















































‘ ' eae Above—Charging end of continuous 
: , furnace bright annealing fine copper 
wire on spools. 


Left—Discharge end of above furnace. 
The wire is discharged bright, dry and 
uniformly annealed. 








nnealin« 





Copper Wire 


beets 


Uniformly, Economically, Continuously,--Bright and Dry 





Another continuous controlled atmosphere furnace (similar to above) was recently installed for bright an- 
nealing fine copper wire on spools. No steam, vapor Or water seals of any kind are used in these furnaces— 
thus staining is entirely eliminated and no drying necessary,—the wire is delivered from the furnaces uni- 
formly annealed, bright and dry ready for shipping, further processing or fabricating. 


The above type of furnace—built for several prominent wire manufacturers—is one of several types of 
electric and fuel-fired furnaces we developed and built for the wire industry—both ferrous and non-ferrous. 


Other recent installations include furnaces for clean annealing brass wire—an improved pit type furnace for 
normalizing and annealing steel wire in coils, as well as furnaces for scale-free hardening, billet heating, 
bright annealing, brazing, carburizing, and other heating and heat treating processes. 


If you are interested in improving the quality of your anneal or heat treatment, increasing 
production or are contemplating any changes or additions to your furnace equipment, 
our engineers will be glad to work with you. We specialize on building furnaces to fit 
the customer’s particular problem. 


The Electric Furnace Co., Salem, O. 


We Build the F. to Fit Your Gd or Electric +i: 


Pe se 





tata. SE iy pea 


Normalizing Rod and Bright Annealing Wire. Clean Annealing Brass Wire in Coils. Annealing Steel Rod and Wire in Coils. 








